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- The purpose of this study was to develop a set of
%5 procedures that could be combined into a multivariate data
53 analysis package that would run on an Apple microcomputer.
E The immediate use for this package is as a teaching aid in
‘e

. the classroom or microcomputer center and as a research tool
, for users to do a ’ball-park’ analysis of a data base.

i% Included in the package are procedures to handle data
o~

ﬁj base definition and modification, Factor (Principal
fi, Component) analysis, and Canonical Correlation analysis.
b

:ﬁ' Because the package was constructed in discrete units, the
.:\

o data section and applicable parts of the statistical sections
ic, can be incorporated into other multivariate routines.

iy
’5; In writing this package 1 have had a lot of help from
I“J
;ﬁ others. 1 am thankful to my advisor, Major Joe Coleman, for
2 his help in interpreting the statistical formulations used. I
f ? also wish to thank my reader, Captain Patricia Lawliss, for
e her many hours in helping to debug the programs as well as
o

= helping construct the package structure.

. David P. Kunkel
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- This study showed that a set of procedures could be
J:')

i~ written and combined into a multivariate data analysis

.

L]

e package that will run on a microcomputer. This package can be
&b used as a teaching aid in the classroom or microcomputer
E

(3

z center and as a research tool for users to do a ’ball-park’
t‘ analysis of a data base. Included in the package are
‘;ﬁ procedures to handle data base definition and modification,
A
“f' Factor analysis, and Canonical Correlation analysis.

."_\:
; The PASCAL Btatistical Procedures Package (PSPP) was
:k‘ written on an Apple Ile microcomputer using the Apple PASCAL
N
t{\ language and operating system. It will output to a printer in
%)

' a 132 character per line format. If an on-line printer is
,é: only capable of 80 characters per line, wrap-around will
- N

il

ot occur.

b

;‘ The package is composed of 4 top-level procedures stored
AN

fﬁ in Regular Units and 163 library procedures stored in 13
oy
.:p Intrinsic Units. Units are Apple PASCAL structures that allow

for program segmentation.
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I. Introduction

Btatistical analysis of data, in order to suggest
possible cause and effect processes, has long been an
accepted methodology. Only recently have multivariate
techniques become accepted as a means of reducing error
introduced by the interdependence between the presumed
independent variables. One of the most common software
packages for working with multivariate data is 8PSS
(Btatistical Package for the Social Sciences) by Nie (17)
that has been available for some time for use on mainframe
computers. However, there is a lack of software for
microcomputers which are portable enough to be used in the
classroom.
Statement of Issue

BPSE is written for mainframe computers and can utilize
large amounts of core memory. It is designed to produce a
great number of combinations of statistics for large data
bases. It is not user friendly and has slow turn around.
Consequently, it is not a good tool to teach multivariate
techniques to the new student.
Besearch Question

This thesis is an attempt to write a package of
multivariate routines, to be used in an interactive user
friendly program, that can be run on a microcomputer in the

classroom or microcomputer center. The question to be

............
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ai answered is whether a useful set of routines can be written
fv that can run quickly and accurately on a microcomputer.

,ﬁ; Qbjectives of the Research

iﬁ 1) Write routines to do data input and modification,
- Canonical Correlation analysis, and Factor analysis, in
:; PASCAL for the microcomputer.

'Eﬁ 2) Write a User’s Guide for the package.

A 3) Validate the procedures by comparing the results to
1;'.;- those achieved via SPSS.

04

-t Specific Objectives

;ﬁ 1) The routines should be user friendly to help the
f‘ unsophisticated user.

2) Swapping in and out of core to disk is required to

. minimize core usage by the routines in order to maximize the
3; amount of data that can be analyzed.

‘53 J) Sophisticated matrix manipulation techniques need to
o be used for speed and to minimize core usage.

.;é 4) Numerical analysis techniques need to be used to
Ei approximate higher order polynomials to at least the tenth
oS order for necessary flexibility.

R Scope

Eg The thesis consists of four major sections: the main body
 : and three appendices. The main body introduces the problem
QZ and discuss the procedures used for and the results of the
ig program validations. The first appendix contains the User’s
}; Buide, the second is the results of the validation runs, and
;ﬁ the third is the coding for the package.
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The User’s Guide consists of an introduction and six
sections. The introduction outlines the package as to the
techniques available and the kind of data that can be
analyzed. The first three sections specifically outline usage
of each of the three main modules: DATA, CANCOR, and FACTOR.
The fourth covers formatting of blank disks for storage of
data files. The next outlines special features to manipulate
data files, and the last describes the specific constructinn
of the package.

This package is limited as far as the size of data b s
it will handle (200 records of 10 variables each). Accu 3
is limited to single precision (6 or 7 significant digits)
and while the routines are precompiled, the program is slow
in execution compared to a mainframe computer. These
limitations are driven by the nature of microcomputers and
their operating languages. However, because the package is

interactive, results are available to the user immediately in

a user friendly manner.
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A I1. Background Study
S

Introduction_and Organization

)- In order to meet the objectives and ¢ >objectives, it was
:{x necessary to research five topic areas. F:-st, to present the
'EEE proper use of each of the techniques, a= well as insuring
f;;: correct procedures, multivariate data analysis in general was
t;:j researched. Next, because all of the techniques are based on
;az matrix algebra, matrix manipulation techniques were
Siﬁ' researched for use in the various procedures. Third, in order
if; to use matrix algebra, it is necessary to solve an eigenvalue
gii problem. Because the computer can not solve it analytically,
‘fd polynomial approximations must be used. To be as flexable as
gﬁx possible, it should be capable of at lea:t tenth order
l?ﬁg polynomial approximations. Numerical analysis techniques were
%¥: researched for the necessary background to solve such a
:if problem. Next, due to the smalli core memory limitation
Eg; inherent in microcomputers, it was necessary to research both
ﬂ:i: program and data segmentation procedures. Finally, because
i{. the primary use of this package will be for classroom
ig; instruction, it is necessary that the routines be user
:ﬁj friendly and operational in an interactive mode. Computer
:Ej menus are a key factor in program useability as is
2:3 *idiot-proofing’ routines so that the user is prevented from
"o
::ﬁ making critical errors.
5

>
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Multivariate Analysis

The bulk of the material used as the basis for procedure
caonstruction comes +from information pr ted in the AFIT
course ‘Applied Multivariate Data Analy s.? McNichols (13)
presents the mathematical background d a step—-by-step
development for each of the techniqu ;. Class notes (4)
supply supplemental and clarifying infc-~ation. The SPSS
manual (17) contains a limited background for the techniques,
in addition to procedures for running them on the CDC 6600
mainframe computer for validation.

Matrix Manipulation

McNichols (13) presents some of the classical matrix
algebra, but 1little on actual implementation. GSpecific
procedures for multiplication and inversion were found in
Carnahan (3), Conte (5), and McMillan (12). The numerical
analysis texts (3,5) also contain necessary checks to insure
invertability.

Numerical Analysis

McNichols (13) has a good presentation of the eigenvalue
problem, but does not get into polynomial approximating
techniques. Carnahan (3), Conte (5), and Douglass (7) provide
the necessary background and procedures to solve a tenth
order approximation.

Memory Maintenance

Because the compiled program code and data storage

locations together would use more memory space than is in a

microcomputer, it is necessary to split either the data or




............................

the program into segments. Data structures needed to be
developed to minimise the use of core by overwriting the same
memory location whenever possikt ,. It was 1s0 necessary to
not duplicate variable structures by usin. ’call by location’
procedures as opposed to ’call by value’ . outines. Lewis (10)
contains several procedures for develop.ng such structures.
The swapping of data between core and disk requires
specialized interface routines which can be found in Swanson
(19).

The PASCAL programming language allows the usage of
routines that can split a program into “units’ that are
stored in ’libraries’ and are present in memory only when
needed. Merritt (14,15,16) provides an excellent explanation
and guide for usage of those routines. General information
about PASCAL is found in the Apple PASCAL manuals (1,2) and
Zaks’® Introduction to PASCAL (20).

Interactive Driver and Graphics

As mentioned above, ease in program useability is
centered around effective computer menus. Root (18) presents
to the public domain a powerful procedure for developing
customized menus. Some aspects of his procedure were useful
for data input as well as aiding in user selection of program
options.

In order for programs to continue executing despite any
errors made by the user, it is necessary to "idiot proof’ the

software. Cox (46) presents several techniques that protect

both the program and the disk.




Finally, user friendly programs need to present solutions

in a format that is easily understood and interpreted by the
user. 0Graphics displays do this much better than lists of
numbers. Procedures for numerous graphics generations are
found in Korites (9).
Bummary

A review of statistical and microcomputer journals failed
to turn up programs of a multivariate nature that could do
Canonical Correlation or Factor analysis on a microcomputer.
The materials indicated above were sufficient to solve the
research problem in question: the development of a
multivariate analysis package for use in the classroom on a
microcomputer. With this program an instructor can teach the
techniques necessary for the student to run multivariate data
analysis programs, such as SPSS, on main-frame computers with
larger data bases. This will not only increase student
understanding of multivariate analysis but will also decrease

the time spent learning the techniques on non user friendly

systems.
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I1I. Package Validation

In order to check the validity of the numbers produced by
the package, a cursory comparison was made between the output
of the package and the output of SPSS while using the same
data bases. Included in Appendixes A & B are the data and
outputs from both the package and SPS&S.

Validation Runs

The Ffirst section of Appendix B is the SPS5 output for
the data used as calculation examples throughout the User’s
Guide (Appendix A). Both the results of CANCOR and FACTOR are
represented.

The next section includes data bases from an original
Computer Performance Analysis data base that was 164 records
long by 10 variables wide. The data base was first edited by
deleting one record that was not representative of the rest.
Next, +Four original variables plus two computed variables
(numeric sums of two original variables) were used to make a
CANCOR data base. Finally, six original variables were used
to make a FACTOR data base.

Both of the large data bases were then run through both
the package and SPSS and the results placed in the Appendix
B. It should be noted that SPS5, which keeps track of more
significant digits, prints out more decimal places than PSPP.

For comparison, round the SPSS outputted values to the same

number of decimal places printed by PBPP.
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Example CANCOR Data

A comparison of the SPSS output with the calculations
produced by the PSPP showed identical values fcr all areas
common to the two packages with two exceptions. First, the
CHI Square test statistics differ slightly. This discrepancy
is probably the result of different calculation routines
coupled with the differences in accuracy due to significant
digit storage. The PSPP results are comparable in magnitude
but more conservative (smaller) than those produced by SPSS.

Second, the Coefficients for Canonical Variables output
of both sets show a sign reversal for CANVAR 2. This would be
the consequence of a sign reversal of all the values in the
eigenvector associated with the second eigenvalue. This is
probably the result of different calculation routines coupled
with the differences in accuracy due to significant digit
storage. It should be noted that this sign reversal also
shows up in the Canonical Variate Scores and the Structure
Correlations outputs but has no impact on the Indexes of
Redundancy because the associated Alpha and Beta values are
squared.

Example FACTOR Data

A comparison of the SPSS output with the calculations
produced by PSPP showed identical values for all areas common
to the two packages.

CANCOR Validation Data
A comparison of the 6PSS output with the calculations

produced by PSPP showed identical values for all areas common
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‘Eé to the two packages with three exceptions. As before, the CHI
i:H Square test statistics differ slightly (first or second
i; decimal place) with the PSPP results being more conservative
%g (smaller) than those produced by SPS8S5. Next, the Coefficients
%¥ for Canonical Variables output of both sets show a sign
fj: reversal for CANVAR 1. As before, this would be the
,}3: consequence of a sign reversal of all values in the

eigenvector associated with the first eigenvalue. Lastly, two

AN of the Coefficients for Canonical Variables in CANVAR 3 of
;% the Second 8Set differ slightly in the fourth decimal place.
lf} This 1is probably due to the differences in accuracy due to
Eg: significant digit storage.

o EACTOR Validation Data

;j; A comparison of the 6SPSS output with the calculations
;@y produced by PSPP showed identical values through the
?Ei eigenvalue outputs where there is a difference in the fourth
i? decimal place Ffor two of the six eigenvalues. Further
;f calculations based upon these eigenvalues show an increasing
:iﬁ divergence between the 6SPSS and PSPP outputs. The Factor
_53 Matrix output has a worst case divergence in the fourth
'SE decimal place, while both the Communality and Factor Score
E% Coefficients outputs have worst case divergences in the third
‘E§ decimal place. No comparison was done of the Factor Scores,
N but they would probably be comparable through at least the
,;f second decimal place.

i:a There is also a sign a reversal in the second and third
,Ej Factors in both the Factor Matrix and the Factor Score
:::_: 10
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;{ Coefficients outputs. As before, this would be the
#: consequence of a sign reversal of all the values in the
'f: eigenvectors associated with the second and third
‘;g eigenvalues.

- Conclusion

is The results of the calculations done by PSPP are very
:E close to those done by SPSS. The discrepancies are probably
fjf the result of different calculation routines coupled with the
}:; differences in accuracy due to significant digit storage.
‘Eg Because the data in the bigger data bases start with a large
ij number of decimal places, subsequent calculations are
‘Ei constantly being truncated when more than 6 or 7 significant
gé digits are produced.
5n1 It should be noted that the PSPP runs were made using the
iﬁ most accurate setting of Epsilon when the eigenvalues were
.Eﬁ calculated. This setting requires more iterations, and
v? consequently more time; especially for larger matrices. If a
;Sﬁ larger size for Epsilon is used, the eigenvalues and all
;E subsequent calculations based on those eigenvalues differ
%ﬁ from those produced by SPSS. It is up to the user to decide
;ij which is more important: the speed in calculating the
vij eigenvalues or their accuracy. The default Epsilon of .0001
if was chosen as a good trade off value between speed and
;i accuracy. The eigenvalues calculated using the default appear
E& to be accurate through at least two decimal places.

i?
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IV. Recommendations

The future will most likely see an ever increasing use of
computers in educational settings as an aid to learning in
all disciplines. Consequently, the need for software to run
on portable microcomputers will also increase. This study has
shown that it is possible to write a package of routines that
can be used by an instructor in the classroom or
microcomputer center in teaching multivariate data analysis.

Further research is recommended in this area using the
procedures in this thesis as a starting point. It should be
possible to write more multivariate routines that use the
data section and applicable parts of the other sections.
Routines to do Multiple Analysis of Variance (MANOVA),
Multiple Regression, Residual Analysis, and Discriminant
Analysis are a few areas that could be added.

Improvements could also be made within the body of the
current code. First, the use of PASCAL Long Integer variables
instead of Real variables could greatly increase the accuracy
and flexability of the package at the expense of speed,
memory, and disk space. Real number storage, while simpler
and cheaper to use, is limited to 6 or 7 significant digits
on the Apple in PASCAL. Use of Long Integers would allow
string storage and manipulation of alphanumeric characters
with up to 36 significant digits of accuracy with numbers.

Also, it should be possible to add more and better high

12
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resolution graphics to the package at the expense of memory

(: and disk space.

et These last areas of improvement may be infeasible because

e the package is already pushing the limits of useable memory
(39,900 bytes) available in a standard Apple microcomputer

capable of running PASCAL.
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2 Introduction
‘ Multivariate Statistics
‘ Statistical analysis of data, in order to suggest
L possible cause and effect processes, has long been an
SN
é?’ accepted methodol ogy. Only recently have multivariate
:2§: techniques become accepted as a means of reducing error
E¢5 introduced by the interdependence between the presumed
?&; independent variables. The PASCAL Statistical Procedures
i;: Package (PSPP) is a collection of routines that can handle
-gﬁ; data input, storage, and manipulation plus the two
L
?&S multivariate techniques of Canonical Correlation analysis and
f\%- Factor (Principal Component) analysis. Some user knowledge is
tu}; expected about the operation and booting of microcomputers.
':ES:’ Data Structure
';?2 The PSEPP is designed to work only with real data values.
'lif All integer inputs are stored as reals. Alphabetic entries
fi%? must be transposed to numerals; A/B/C could be entered as
fo; 1/2/3 or -1/0/1, as desired. Further, variables should be
i;i pre-scaled so that they are not very large or very small.
:gf There is a limit of 7 significant digits in internal storage.
;23 Larger numbers will be rounded and represented in scientific
i; notation. Entries should be rescaled to representations of
ié;{ millions of units or hundredths of a unit, as applicable. It
?:ﬁ is important to note that arithmetic operations, such as the

SO calculation of means, done on data transposed from the




nominal (e.g. male / female) type or the ordinal (e.g.
high-school / under—graduate / graduate) type could produce
meaningless numbers. Finally, there are no provisions to
handle missing data. A number must always be entered; even if
only a zero. If this would bias results, consideration should
be given to excluding cases with missing data fields.
Limitations

The PBPP is 1limited in the size of data bases it can
handle. There is an upper limit of 200 records or cases of
data, each with a limit of 10 variables or data fields.
Analysis of 1larger data bases should be done via SPSS on a
mainframe computer. There is a 1limit of 80 columns or
characters per record so that one entire record can be viewed
on one line of the microcomputer screen. There is a minimum
of 8 columns and a maximum of 15 columns for each field width
(variable). This includes room for 6 significant digits, a
leading wminus sign, a decimal pcocint, scientific notation i¥f
required, and 1leading spaces. Data should be pre-scaled as
described above to meet this requirement. Finally, there is
an wupper 1limit of 15 characters in the storage of field
names. Longer names are automatically truncated on entry.
Further, the names are truncated down to their designated
field width when displayed on the screen. This means that the
name *EDUCATION’ will be displayed as *EDUCATIO’ if the field
width is 8. It should be noted that if a printer is being
used, data lines are expanded up to 132 columns with spaces

inserted between the fields and longer names printed. If the
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printer is limited to 80 columns, wrap—around will occur if
more than 80 characters are printed on a line.
System Start—-up

The PSPP is written to be run on an Apple Ile system with
two disk drives and printer connected. It will run without a
printer. The program disk should be inserted in the boot
drive, Side 1 up. A preformatted data disk should be inserted
in the non-boot drive. After booting, the sequence in Figure

1 should be followed to run PSPP.

>COMMAND: E(DIT, R(UN, F(ILE, C(OMP, L{INK, X(ECUTE,..
8

>SWAPPING IS OFF
>TOGGLE SWAPPING
Y

>COMMAND: E(DIT, R(UN, F(ILE, C(OMP, L{INK, X{(ECUTE,..
X

>EXECUTE WHAT FILE?
PESPFP (return)

Figure 1. Bystem Start-up

Use of SWAPPING allows for more memory use. It is required if
the MODIFILE procedure in the DATA module is going to be
used.

In Figure 1, and throughout the rest of the User’s Guide,
computer prompts and messages are proceeded with a ’>7
character. All others are as the user would enter at the
keyboards with notes in parenthesis.

Introductory remarks, if selected after booting, explain

19 A-3



how to make entries. There are two types of user inputs:

1 - When asked to ’ENTER’ a value, the user should
type a response, the press the (return) keys
2 - When asked to *SELECT’ an option (from a menu or
list of options) or asked a YES or NO question,
the (return) key need not be pressed.
Whenever a routine finishes, control is returned to a higher
level menu and the user must then select how to proceed.
In order to format blank data disks, reference Section
IV. Other special procedures for manipulating the data disks
are explained in Section V. Included are procedures that L
{list directory), R (remove a file), C (change a file name),

and K (crunch available space).
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I. Data Manipulation

The Data Manipulation Module (DATA) is the largest and
most complicated part of the PSPP. It handles the input of
new data into a data file, saving that data file to disk,
loading that data file from disk, the modification of data in
a data file, and the printing or echoing of the data file to
either the printer and the screen, or just the screen. Before
proceeding, the user should reference Section IV on the
Formatting of Blank Data Disks so that any new data files
made can be saved.

Make File Routine

Once selected, MAKEFILE gives the user the option of
viewing the following instructions or proceeding immediately 1
to the GATHERDATA routine. Before entering data, the user a
must modify the data with certain considerations in mind. j
First, all entries must be numeric because data is stored in !%
a real array. Nominal categories such as Male/Female that y

have been coded as M/F, or even A/B, need to be recoded as > 9

) numbers, such as 1/2. Missing or blank fields in a record g?
; might be stored as zero, but consideration should be given to E
: excluding that record if that would bias desired results. Ea

Next, there are upper limits of 200 records per data file and 3

e

10 +fields per record. There is a further 1limit of 80

PV

characters per record. This includes all decimal points and

spaces between fields. This is done to allow the viewing of
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N one complete record on an 80 column screen. Lastly, the first
field of any record cannot be 9999, as this is the value used

-~ to signify data entry completion.

_;ﬁ The data is entered into the file in three stages. First,
%} the number of data fields or variables is requested. This
";: value can be any number between 1 and 10 inclusive, but only

the integer part is saved. The user is then shown the value

the computer accepted and is given the option of changing it.

AN For instance, if the user inputs 6.7, the computer will
\§; accept & as the number of fields.

;& The name and width of each field is then requested. The
:i user must remember to leave room for the largest (in number
,%? of characters) value in each field, as well as decimal points
ﬁ%f and spaces between fields. There is a minimum limit of 8 and
‘:ﬁ a maximum of 15 characters per field. To calculate field
ié width, take the number of characters desired left of the
:i decimal point and add 7. For example, if 23.45 is the largest
-f; value in a field, set the field width to 92 (i.e. 2+7).

;Sé The +Ffield name should be less than or equal to the field
5; width; otherwise the name will automatically be truncated to
;: fit. For example, *EDUCATION’ will be stored as EDUCATIO’ if
é; the +field width is 8. Once all names and widths have been
‘ig entered, the user is given the option of making changes until
5;3 the desired structure is achieved.

5:% Finally, e®ach record is entered, one field at a time.
;3 After the last Ffield is entered, the user is asked if any
;; changes need to be made before moving on to the next record.
AP
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It should be noted that the computer does not check whether
the +field width was violated by any entry. This will not
affect any computations, but when the data is echoed, the
data will not be printed in neat columns and wrap-around on
the screen may occur if there are more than 80 columns of
data. After the last record has been entered, and the number
of records (NUMREC) is less than 200 (MAXREC), the value 9999
should be entered into the first field to signify data entry
completion. After the last record has been entered and
approved by the user, control is returned to the main Data
Module menu.

Figure 2 is an example of how these criteria can be met,
given the case where sex and letter grades of five students

need to be entered.

Name Sex Grade StuNum Sex Grade
Mike M B+ 1.00000 1.00000 3I.30000
Sally F B 2.00000 2.00000 3J.00000
Dave M A- ==> 3.00000 1.00000 3JF.70000
Donna F A 4,00000 2.00000 4.00000
John M Cc 5.00000 1.00000 2.00000
Figure 2. Sample Input
e tin

Before this routine is run, the user should ensure that a
properly formatted data disk is in the non-boot disk drive,
and that there is enough room on that disk. There is room on
one disk for about 14 different data files, if all are the

maximum size of 200 records by 10 variables — more if the
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files are smaller. Files are automatically written at the
beginning of the largest free area on the disk. It should be
noted that changing a file and then resaving it with the same
name will cause the relative positions of files on a disk to
change. This could lead to a subsequent save failure due to
lack of space, if the largest available area on the disk is
smaller than the file size. See Section V for instructions on
*Krunching® data files to consolidate available space.

When activated by the user, SAVEFILE asks the user to
enter the desired file name. The computer will treat lower
case and upper case letters the same. There is a limit of 10
characters in the file name and the first character must be a
letter. The data file is then saved to a properly formatted
data disk under the name: <user inputed name>.TEXT. The .TEXT
suffix is used only by the computer and should NOT be used by
the user. When the save is successfully completed, or the
user declines to try another save after a failure, control is
returned to the main Data Module menu.

Load Pata Routine

When activated by the user, LOADDATA asks the user to
enter the desired file name. If the desired filename or disk
is not found, the user is notified of the failure and offered
a chance to try again. Once the specified file is found, the
load begins and overwrites any data previously existing in

the data arrays. When the load is successfully completed,

control is returned to the main Data Module menu.
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Modify Data Routine

The MODIFILE routine is the 1largest and most complex
section of the Data Module. Once a data file has been loaded
into memory, either by the user with MAKEFILE or from disk
using LOADDATA, the various parts of MODIFILE can be used to
add a record, delete a record, add a field, delete a field,
change a record, or change a field. It should be noted that
additions cannot be made that would violate the upper limits
of 10 fields per record or 200 records per file. NOTE: The
BWAPPING option should have been set when the system was
booted in order for MODIFILE to run properly.

Add a Record. When activated by the user, ADDAREC has
the user enter a record one field at a time in the same
manner as used in the MAKEFILE routine. Once all fields have
been entered, the user has the option of making changes until
the record is acceptable. Once accepted, the record is stored
at the end of the data array.

Delete & Record. When activated by the user, SUBAREC
asks the user the index of the record to be deleted. This
number must be between 1 and NUMREC (number of records in
file). The selected record is then displayed for the user who
has the option of either proceeding with or canceling the
removal of that record. 1f the removal is accepted, that
record is overwritten by the 1last record in the file and
NUMREC is decreased by one.

Add a Field. wWhen activated by the user, ADDAFLD has the

user define the new field width and name in the same manner
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used by the MAKEFILE routine. A check is made to insure that
the upper limit of 80 characters per record is not violated.
Once properly defined, the new field is +filled by the
FILLFIELD routine described below.

Delete a Field. When activated by the user, SUBAFLD
displays the fields and widths of those that are currently in
the file. The user is then asked the index of the field to be
deleted, if any. This number must be between 1 and WIDTH
(number of +fields in a record). 1If one is selected, that
field is overwritten by the last field in the file and WIDTH
is decreased by one. A warning is displayed if the last field
in the file was deleted.

Change & Record. When activated by the user, CHGAREC
asks the user the index of the record to be changed. This
number must be between 1 and NUMREC (number of records in
file). The selected record is then displayed for the user who
has the option of either proceeding with or canceling the
change of that record. If a change is designated, the user
has the option of making changes until the record is
acceptable.

Change a Field. When activated by the user, CHGAFLD
displays the fields and widths of those that are currently in
the +file. If a change is still desired, the routine has the
effect of deleting the selected field and then adding a field
in that position in the same manner as ADDAFLD. Once properly

defined, the new field is filled by the FILLFIELD routine

described below.
A - 10
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Fill Field. When activated by either the ADDAFLD or

CHGAFLD routines, FILLFIELD gives the user three options for
filling the designated +field and definitions of each. The
Recode option fills the specified field with user-selected
constants; based on partition{(s) within that or a different
field. The Compute option computes and stores in the
specified field the results of one or more arithmetic
operations on one or more fields. The User Select option
accepts data as input by the user at the keyboard, one record
at a time.

Recode. When activated by the user, RECODE +first
displays a set of instructions. The routine works by
partitioning the data of a selected field based on range(s)
between two endpoints. The user has the option of entering
numeric endpoints or using the values LOWEST and HIGHEST.
Those points indicate the two extremes of the data field. It
should be noted that once started, the user cannot leave the
RECODE routine without using LOWEST and HIGHEST at least
once. This is done to ensure all data points in the field are
recoded. The routine is repeated as many times as desired by
the user, but no actual recoding is done until the user exits
the routine. At that time, the NEWFIELD buffer, where all
recodes are temporarily stored, is written over the specified
field. Figure 3 shows how a recode session might look. When
exiting RECODE FIELD, after having set LOWEST and HIGHEST at
least once, the user has one last option of making the save

final or exiting without saving.
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>Enter field to use in recoding:
4 {return)

>Select desired option:
>1 - Enter a partition

>2 - Exit RECODE FIELD
1

>S8et partition bottom edge using:
>1 - Numeric endpoint
>2 - LOWEST value

2

>8et partition top edge using:
>1 - Numeric endpoint
>2 - HIGHEST value

1

>Enter upper endpoint:
12.0 {return)

>Enter value to recode partition with:
1 {(return)

>Partition is:
>Recode LOWEST to 12.00000 with

>Select desired option:
>1 - Proceed with RECODE

>2 - Bkip this RECODE
1

>Recoding. . .

>Belect desired option:
>1 - Enter a partition
>2 — Exit RECODE FIELD
2

>WARNING: Must reference both HIGHEST and LOMWEST
>Press any key to continue (return)

>Select desired option:
>1 - Enter a partition
>2 - Exit RECODE FIELD

1.00000

Figure 3. Sample Recode Session
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Compute. When activated by the user, COMPUTE displays

some instructions prior to proceeding. This routine works by
performing a computation based on one or two fields and/or
user inputted constants and one operand. Any undefined
results will be stored as 99.9999. The procedure can be
executed more than once for two or more operations with the
specified +field holding the intermediate value(s). The user
is first asked whether to use a field or a number for the
first variable. Depending on selection, the index of the
field or the value of the number is then entered. Next, one

of the operands from Figure 4 is selected by the user.

These require a second variable:

A - Addition (+)
B - Subtraction (=)
C - Multiplication (%)
D - Division (/)

These operate on the first variable:

E - Square (SAR)

F - Square Root (SQART)
G - Natural Log (LN)

H - Log Base 10 (LOG)

I - Exponential (EXP)

J - Absolute Value (ABS)
K = Truncate (TRUNC)
L - Round (ROUND)

Figure 4., COMPUTE Operands

I the operand requires a second variable, it is entered in
the same manner as the first. The computation selected by the
user is then displayed for +final approval before any

computation is made. As an. example of how this procedure
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might be used, assume that it is desirable to multiply the
contents of Field #3 by 2, add the contents of Field #7, and
store the results in Field #4. During the first time in
COMPUTE, Field #3 is designated for Variable #1, the multiply
operand is selected, the value 2.0 is designated, and the
resultant is stored in Field #4. During the second time in
COMPUTE, Field #4 is designated for Variable #1, the addition
operand is selected, Field #7 is designated for Variable #2,
and the resultant is stored back in Field #4.

User Input. When activated by the user, USERINPUT
displays a warning about inputting values that exceed the MAX
WIDTH +for the field. If there is a value too wide, the user
should enter the rest of the values, run the CHGAFLD routine
to expand the field width, and then exit FILLFIELD without
changing the field values. If the user decides to continue
with USERINPUT, the values are then input one record at a
time. The current record index and the total number of
records (NUMREC) are displayed. Any errors on entry should be
noted and later corrected using the CHBAREC routine.

Once completed, all of the six parts of MODIFILE return
control to the MODIFILE menu, where the user has the option
of further modifications or exiting the routine. After
exiting MODIFILE, control is returned to the main Data Module
menu.

Echo File Routine
When activated by the user, ECHOFILE asks the user if a

limited or complete echocheck is desired. If a limited one is
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selected, the user is given the option of which fields to
print. After selection, the user is then given the option of
making changes until satisfied. Once the fields have been
finalized, the user is given the option of sending the
echocheck only to the screen or to the screen and printer (if
there is one available). The file is then echoed, one page at
a time, with the user pressing any key to display the next

page.
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Af& II1. Canonical Correlation

1

*Qﬁ

:& The Canonical Correlation Module (CANCOR) has the user

- |
Ny select two sets of variables from the data array. It then
- |

;,i derives a 1linear combination from each set so that the

“.n

:% correlation between the two linear combinations is maximized.

u' In other words, the goal is to account for a maximum amount

E . of the relationship between the two sets of variables. It is

.

jb' similar to a multiple regression problem with more than one

\\n

N

v criterion variable as well as more than one predictor

e variable. The data in Table I is the data used in the

< examples throughout this section.

'::;:..

-

{ Y1 Yz X1 X2

o

e 1 3 2 4 .
. 3 2 4 3

. 4 ) S 7

- 5 3 6 4 f
) 7 S 8 )

O ) a8 7 9 ;
. 9 7 6 8 5

L 8 9 9 7 .

o 5 7 3 6

N 9 4 9 6

N Table I. Example CANCOR Data

~°)

N

ﬁE Assign Variables. When first activated by the user,

uf: CANCOR calls ASSIGNVARS for variable selection. The user is

li: then shown the current status for each of the fields and

iiz asked whether to assign a predictor, assign a criterion,

L2

AR remove an assignment, or exit ASSIGNVARS. Once entered, this
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i routine will not allow the user to exit until at least two
ﬁf: variables are assigned to each set. This means that there
;g! should be at least four variables in the data base before
Eiél calling CANCOR. The wuser has the option of making as many
iiz changes as needed to correctly assign the variables to the
f;. two sets.

;ﬁ Calculate Statistics. The next routine called by CANCOR
E: calculates and prints the means and standard deviations for

~ each of the selected variables, segregated by set. If a

i} printer is on-line, the results are printed there as well as
_ij on the screen. Figure 5 is the output using the example data.
i}

} Variable Mean Standard Deviation
| Y1 6.00000 2.48633

Y2 5.75000 2.37888
X1 6.33333 2.42462

- X2 b6.41667 1.97523
W
vt Figure 5. Btatistics Output Example
« ) 1
‘25‘ At this point, the user is given the option of exiting CANCOR
Eﬁ without proceeding to data standardization.
ij Standardize. 1In preparation for calculating the Sample
ii Correlation Matrix, the selected variables are standardized
5# by subtracting the +field mean and dividing by the field
.15 standard deviation. It should be noted that if there is only
i: one record, the standard deviations are zero, the data values
*:3 become undefined, and are represented as 99.9999. The
_f? standardized values are written over the original values in
A - 17
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the data array, but are not automatically saved to disk.

Generate Correlation Matrix. The next routine calleo by

CANCOR generates and prints the Sample Correlation Matrix of
the designated +fields by first generating smaller first and
second set self-correlation matrices and the first/second set
cross~correlation matrix. These partitions are then stored in

CORRMATRIX as shown in Figure 4. It should be noted that the

R(YY) R({YX)

CORRMATRIX = 1

R{XY) R(XX)

Figure 6. Sample Correlation Matrix

main diagonal is forced to 1.0, despite the fact that
round-off errors would produce values slightly off that

ideal. Figure 7 is the output using the example data. At this

Y1 Y2 X1 X2

Y1 1.0000 0.5687 0.8445 0.6479
Y2 0.5687 1.0000 0.4728 0.8755
X1 0.8445 0.4728 1.0000 0.5758
) ¥ 0.6479 0.8775 0.5758 1.0000

Figure 7. CORRMATRIX Output Example

point, the user is given the option of exiting CANCOR without
calculating further canonical correlation statistics.

Calculate CANCOR Statistics. The key to calculating

further statistics is the solving of an eigenvalue problem;

in this case, the eigenvalues of a product of the partitions

3 A - 18
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of CORRMATRIX. The procedure used to estimate the polynomial
roots (eigenvalues) is called the deflation method. The most
popular method for estimating the largest eigenvalue is
called the power method. The deflation method uses the power
method to determine the largest eigenvalue and eigenvector,
factors out those values from the matrix (deflate the
matrix), and then reapplies the power method to the deflated
matrix. The user has the option of setting the Eigenvalue
routine stopping criteria (Epsilon) to any value between 0.1
and 0.000001 inclusive with default at 0.0001.

To be used by CANCOR, it is necessary to generate matrix
’A’ by multiplying the partitions of CORRMATRIX:

-1 -1
A = ( R(YY) ®# R(YX) # R(XX) # R(XY) )

Data multicollinearity is indicated when either of the
inverses of two self-correlation matrices is nonexistant. I¥f
that occurs, the CANCOR procedure is exited after warning the
user. Otherwise, the canonical correlation (CANCOR), Wilk’'s
Lambda, and CHI-Square statistics are calculated from the
eigenvalues and then printed. Figure 8 is the output using
the example data and the most accurate Epsilon setting. At
this point, the user is given the option of exiting CANCOR
without proceeding with canonical variate calr Yations.
Canonical Variate Coefficients. The next routine called
by CANCOR calculates the Canonical Variate Coefficients

(ALPHA & BETA vectors) for both sets of variables (X & Y)

35 A - 19
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" Canonical Wilk’s  CHI-
. Number Eigenvalue Correlation Lambda Square

1 0.8323 0.9123 0.0842 21.0366 i
2 0.4980 0.7057 0.5020 95.8580 ‘

{
Figure 8. CANCORSTATS Output Example i
4

and prints them. It should be noted that the ALPHA’s are the

normalized eigenvectors. Calculations are as follows:

ALPHA = 1/SEGRT(C) + ALPHA
where T
C=ALPHA # R(YY) * ALPHA
and
-1
BETA = (1/CANCOR) # (R(XX) % R(XY)) #* ALPHA
where
CANCOR = i”th Canonical Correlation

Figure 9 is the output using the example data.

COEFFICIENTS FOR CANONICAL VARIABLES OF THE FIRST SET
CANVAR 1 CANVAR 2

- X1 0.5337 1.0923
"> Y2 0.5949 -1.0602

MMM AL ol & BRAL ok oa L a

COEFFICIENTS FOR CANONICAL VARIABLES OF THE SECOND SET

s
ol

2.4

- CANVAR 1 CANVAR 2

. X1 0.3821 1.1619
" X2 0.7299 -0.9814

Figure 9. Canonical Variate Coefficients Output Example

LS
B AR edd b T3 R A

Canonical Varjate Scores. Once the ALPHA and BETA
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coefficients have been calculated, CANCOR calls a routine to
calculate the Canonical Variate scores. The scores are then
printed and/or saved as desired by the user. The scores are
stored in a data array the same size as the orignal data. If
the user chooses to save the scores, a properly formatted
data disk must be in the non-boot drive prior to calling the
SAVEFILE routine. If printed, the scores are printed one page
at a time in the same manner as in the ECHOFILE routine.

Figure 10 is the output using the example data.

CANVAR 1 CANVAR 2

First Second First Second

1 -1.761 -1.576 -0.971 -0.876

2 -1.982 -1.630 0.353 0.579

3 -0.367 0.005 -0.990 -0,929

4 -0.902 -0.946 0.786 1.04}

S 0.027 0.109 0.774 1.006

) 0.563 1.060 -1.003 -0.964

7 0.957 0.933 0.761 -0.946

8 1.242 0.636 -0.570 0.988

9 0.098 =0.679 -0.996 -1.390

10 0.206 0.266 2.098 1.485
11 0.277 0.848 0.328 0.012
12 1.242 1.375% -0.570 -0.006

Figure 10. Canonical Variate Scores Output Example

Canonical lLoadings. The 1last routine called by CANCOR
calculates and prints the Structure Correlations (canonical
loadings) and the Indexes of Redundancy (overlapping
information) in the two sets of variables. These values are
based on the Canonical Variate Coefficients (ALPHA & BETA),
the Eigenvalues, and the Sample Correlation Matrix. Figures

11 and 12 are the outputs using the example data. Once the

A - 21
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&,

N STRUCTURE CORRELATIONS
t'_ Y1 Y2

- YCVI  0.8721  0.4894
o YCvV2 0.8985 -0.4390

2,

- X1 X2

o XCV1  0.8024  0.5948

. XCv2 0.9499 -0.3124

' Figure 11. Canonical Loadings Output Example
2 INDEXES OF REDUNDANCY

> VY1 = 0.6524

- Vw2 = 0.1076

éi 0.7601 of total variance

- VX1 = 0.,6435

( VX2 = 0.1130

f 0.7565 of total variance

;2 Figure 12. Indexes of Redundancy Output Example
:5 Indexes are printed, CANCOR is exited and control is returned
>

o

;: to the Top Level menu.

e

i. ’
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AT The Factor Analysis Module (FACTOR) starts by having the
~.-:: user designate a set of manifestation variables. The routines
X . in FACTOR then aid the user in looking for an underlying
-'.'-f.:} pattern of relationships between members of the designated
set of variables so that a possible reduction to a smaller

\,,‘ set of factors or components can be done without a

e

ii significant loss of accuracy. The module produces and outputs
¥

::;:ft the Factor Loadings, Communalities, Coefficients, and Scores
i for the designated set of variables. The data in Table II is
-‘.$'

?: the data used in the examples throughout this section.

3

XL X2 x3  x

by 1 2 1 2

A 2 4 3 1

LA

3 ) 7 S
) 4 7 1) 3

o ] S 4 7

SN 6 8 9 6

- 7 9 8 7

N B 7 10 9

25 9 10 11 11

e 10 8 9 8

) 11 12 11 10

.j:._ 12 9 13 14

\‘,‘\

B

o Table II. Example FACTOR Data

ol

CA

}_\' Assign VYariables. When first activated by the user,
’\v_'

‘,'\‘" FACTOR calls ASSIGNVARSE for variable selection. The user is
2

- then shown the current status for each of the fields and

L

S A - 23
L2 39

b
0:
]

..........

.‘\."}-'.".l( 'A St h\&ﬂlﬂ_ ‘-‘ 1Y) .\‘s‘-\:




Cj asked whether to assign a manifestation, remove assignment,

or exit ASSIGNVARS. Once entered, this routine will not allow

the user to exit until at least two variables are assigned.

£ - .
Y - . ¢ & U
3 ;

" s

s

This means that there should be at least two variables in the

B PR

IR
P

' "r a4, 4, N

data base before calling FACTOR. The user has the option of

[

making as many changes as needed to correctly assign the

2 e+ ¢ NO

variables.

RO
“ /l 'll ‘. ‘.

- .,- .'-

Calculate SBtatistics. The next routine called by FACTOR
calculates and prints the means and standard deviations for
each of the selected variables. If a printer is on-line, the
results are printed there as well as on the screen. Figure 13

{3; is the output using the example data. At this point, the user

y .‘. ‘....‘I t‘l.

€
D

TN
LR A

e VARIABLE MEAN STANDARD DEVIATION

X1 6.50000 3. 60555
X2 7. 25000 2.73446
X3 7. 666467 3.60135
s X4 6.916647 3.82476

-
x

<
o,

A
&
R XA

l" l‘"

LA P
» N

1Y
.t
»”

l.l :

o Figure 13, B8Btatistics Output Example

.
(NS
rs 1 ]

is given the option of exiting FACTOR without proceeding to

Shal

data standardization.

;;;E Standardize. In preparation for calculating the Sample
: Correlation Matrix, the selected variables are standardized
ST by subtracting the field mean and dividing by the field
standard deviation. It should be noted that if there is only

one record, the standard deviations are zero, the data values

. become undefined, and are represented as 99.9999. The

A - 24
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standardized values are written over the original values in
the data array, but are not automatically saved to disk.
Generate Correlation Matrix. The next procedure called by
FACTOR generates and prints the Sample Correlation Matrix.
The matrix is generated using the same partition method as
the Correlation Matrix generated in CANCOR; in this case, the
mani festation variables are divided into two equal or nearly
equal sets and the routine proceeds as before. Figure 14 is

the output using the example data. At this point, the user is

X1 X2 X3 X4

X1 1.0000 0.8529 0.9102 0.9262
X2 0.8529 1.0000 0.8862 0.7497
X3 0.9102 0.8862 1.0000 0.8888
X4 0.9262 0.7497 0.8888 1.0000

Figure 14. CORRMATRIX Output Example

given the option of exiting FACTOR without calculating any
factors.

Factor Generation and Selection. The most significant
factor (or principal component) is associated with the
largest eigenvalue and eigenvector of the matrix just
generated. Once the largest is extracted, the next largest
eigenvalue and eigenvector are associated with the next most
significant factor, and so on. The method used to solve for
the eigenvalues and eigenvectors is the same as used by
CANCOR. The next routine called by FACTOR calculates and

prints the percents of variance explained by each factor and

A - 25
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then has the user select the number of factors to maintain
for further analysis. Figure 15 is the output using the

example data and the most accurate Epsilon setting. The

FACTOR EIGENVALUE PCT OF VAR CuM PCT

1 3.6090 90.2 90.2
2 0.2606 6.5 6.7
3 0.0837 2.1 98.8
4 0.0467 1.2 100.0

Figure 15. Factor Calculation Output Example

user then has the option of factor selection based on
default, a Scree test, a Bartlett Sphericity test, or user
selection.

Default. If selected by the user, the number of
factors maintained is the number of eigenvalues greater than
1.0.

Scree Test. If selected by the user, SCREE generates
& plot of Eigenvalue Magnitudes vs. Factor Numbers. The user
is asked to visualize a line passing through the right most
points and extending to the 1left. The most significant
factors are those that do NOT fall on the line PLUS the first
one that does. That is the number of factors that should be
kept. The nearly flat aspect of the remaining factors
indicates little improvement if more are kept.

Bartlett 6Sphericity Test. If selected by the user,
BARTLETT calculates the CHI-Square statistic for the Bartlett

test of significance for as many factors as the user desires.

A - 26
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SRk The wuser is then asked to select the number of significant
factors that should be kept. The test statistic is used to

check the hypothesis

Ho: EIGVAL (r+1)=EIGVAL (r+2)=...=EIGVAL (k) =0
VS.

Ha: EIGVAL(r+1) <> 0; after ’r’ tests.

The user should reference a CHI-Square table for
CHI ( a , (k-r){(k-r-1) )
where
a = gignificance level
k = number of factors
r = number of tests done
and reject the null hypothesis if the test statistic is ‘
larger.

The routine will calculate one test statistic, then ask
the user if more should be calculated. It is up to the user
to decide when to stop. It will stop automatically after
R making as many calculations as there are eigenvalues. The
5#% routine will then call USERSELECT, as described below, to get
= the number of factors to be kept. This test is good for small

samples (n < 100) or for a large number of manifestation

Y variables (k > 9).

é@ ' User Select. If selected by the user or BARTLETT,
o
) USERSELECT asks the user to enter the number of factors to be
<ot
;A’ kept for further analysis. That number must be between 1 and

N (number of eigenvalues) inclusive.

Eactor Matrix. The npext routine called by FACTOR

A - 27
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calculates and prints the factor matrix of Loadings for each
factor (N factors), the Communalities based on the number of
factors selected (NS selected), and the Factor Score
Coefficients for each of the designated manifestation
variables under analysis. Figures 16, 17, and 18 are the
outputs using the example data and assume 1 factor was

retained for analysis.

FACTOR MATRIX USING PRINCIPAL FACTOR(S)

FACTOR 1
X1 0.9717
X2 0.9171
X3 0.9704
X4 0.9391

Figure 16. Factor Matrix Output Example

VARIABLE COMMUNALITY

X1 0.9443
X2 0.8412
X3 0.9417
X4 0.8819

Figure 17. Variable Communality Output Example

FACTOR SCORE COEFFICIENTS

FACTOR 1
X1 0.2692
X2 0.2541
X3 0.2689
X4 0.2602

Factor Score Coefficients Output Example

Figure 18.
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ékf: Factor Scores. Once the Factor Score Coefficients have
2 been calculated, FACTOR calls a routine to calculate the
Factor Scores. The scores are then printed and/or saved as
desired by the user. The scores are stored in a data array
the same size as the original data. If the user chooses to
save the scores, a properly formatted data disk must be in
}“? the non-boot drive prior to calling the SAVEFILE routine. I¥f
printed, the scores are printed one page at a time in the
same manner as in the ECHOFILE routine. Figure 19 is the

output using the example data. Once the appropriate option is

FACTOR SCORES:
CASE FACT 1
1 -1.7309
2 -1.3890
3 -0.5577
4 -0. 6008
S -0.5892
6 0.06%96
7 0.2305
8 0.4047
9 0.94689
10 0.5043
11 1.2361
12 1.4535

Figure 19. Factor Scores Output Example

completed, FACTOR is exited and control is returned to the

Top Level menu.
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IV. Formatting Blank Disks

Before using a blank disk to save data files, it is
necessary to format it in a form that can be used by the
Apple PASCAL operating system. Once formatted, the disk
should be marked so that it is not formatted again.

Formatting is done by inserting the disk with side 2 up;
either after booting or running the package. Figure 20

outlines the way to format a disk. If the user has inserted

>COMMAND: E(DIT, R(UN, F(ILE, C(OMP, L(INK, X(ECUTE...
X

>EXECUTE WHAT FILE?
APPLE: FORMATTER {return)

>APPLE DISK FORMATTER PROGRAM
>FORMAT WHICH DISK (4, S5, 9..12) ?
9 (return) {Non—-boot drive)

>NOW FORMATTING DISKETTE IN DRIVE S5 (If selected)
or
>DESTROY DIRECTORY OF BLANK ? (Disk already formatted)

Figure 20. Blank Disk Formatting

a new disk or answered ’Y’ to the second response above, the
non-boot drive will make some whirring sounds for a few

moments, then the *FORMAT WHICH DISK’ statement will appear

= again. Press the (return) key to return to the Command level
%ﬁ? again if no more disks are to be formatted. NOTE: If the
NN
:{: system was booted with side 1 up, the disk should be turned
@

over prior to pressing the (return).
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T V. Special Features
There are several special routines available on side 2 in
SYSTEM.FILER. While there are 17 different commands available
;. in the FILER as written by Apple, only 5 are discussed here.
}; Caution should be observed by the unsophisticated user
because the other commands could contaminate any disks
on—-line. To exit any routines entered by accident, press the
(return) key to return to the command line.
To execute any of the commands in the FILER, insert the
N disk with side 2 up; either after booting or running the
-
. package. Be sure that a preformatted data disk is on-line in
-\"
3 the non-boot drive. Figure 21 shows how to execute the FILER.
f: >COMMAND: E(DIT, R(UN, F(ILE, C(OMP, L{INK, X(ECUTE,.
N F
o >Filer: G, 5, N, L, R, C, T, D, @ (1.1)
s {command > (Where <{command> = L, R, C, K, or @)
-~
ﬁ: Figure 21. SYSTEM.FILER Execution
t: Once selected, each of these commands carries out a different
o procedure.
ZE L(IST DIRECTORY. If selected, L(ist works as follows:
q
- >Dir listing of ? BLANK:  (return)
;; If BLANK: is on-line, the FILER will list the names of all
¢
S8 data files on the disk, the size of the file in disk
.. A -3
. L7
q
>
-‘-
';'.""'*."' T e A -.‘;-;';-;"u"-;"i"-. WESCRR ;‘._1.; e AT AT N N O L T e e s

2 ok Lo o 4 a4 4

IO I P P

Ay

Y OR

SECPTORIUCICIN:

e ‘a‘ s

bl 0ot

PID B Ny garwy




[ '."' A
AR

segments, and a date. If BLANK: is not found, a message is
displayed and the FILER command line will then return.
R(EMOVE. 1If selected, R(emove works as follows:
>Remove ? BLANK:<filename>. TEXT (return)

>BLANK:<filename>. TEXT —-—> removed
>Update directory? (Y/N)

If the file 1is found, FILER repeats the filename to verify
that it is the correct one to remove. 1f the user responds
with a ?’¥Y?, the FILER will remove the designated filename
from the directory and that file is considered erased. (The
sophisticated user can recover the file with the M(AKE
command.) If the file is not found, a message is displayed
and the FILER command line will then return.

C(HANGE. 1If selected, C(hange works as follows:

>Change ? BLANK:<filename>.TEXT (return)
>Change to what ? BlLANK:<newfilename>.TEXT (return)

If the +ile is found, the FILER will change the name of the
designated <filename> ¢to <newfilename>. If the file is not
fouind, a message is displayed and the FILER command line will
then return. NOTE: The <newfilename> must be 10 or less
characters long and start with a letter.

K(RUNCH. 1If selected, K(runch works as follows:

>Crunch ? BLANK: (return)
>From end of disk, block 280 ? (Y/N)

I¥§ BLANK: is on-line and ’Y’ was selected, K(runch will move

the files forward and all the available space will be at the

A - 32
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end of the disk. Typing an N’ will cause the prompt

>Starting at block #

requiring the user to input a number from 1 to 280. This
option should NOT be used. After BLANK: is krunched, the
FILER command line will then return.

RUIT. When selected, Q(uit will return control to the
top level command line shown above. NOTE: If the system was
booted with side 1 up, the disk should be turned over prior

to quitting; otherwise side 2 should remain up.
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V1. Packaqge Construction

The PASCAL Statistical Procedures Package (PSPP) was
written on the Apple 1le microcomputer using the Apple PASCAL
language and operating system. It should be executable on the
Apple 11 or Apple 11+ (with language card installed), and
Apple 111 computers (if the source is recompiled).

The package is composed of a host program stored in file
PSPP.CODE, 4 regular units stored in the file MYLIB.CODE, and
16 intrinsic units stored in the file SYSTEM.LIBRARY. It
should be noted that several intrinsic units normally stored
in the SYSTEM.LIBRARY were removed because they are not used
by PSPP. The Apple PASCAL operating system files
SYSTEM.APPLE, SYSTEM.PASCAL, and SYSTEM.MISCINFO are on both
sides of the program disk. Operating system +files
SYSTEM.FILER, FORMATTER. CODE, and FORMATTER. DATA are
additionally stored on side 2.

There are a total of 163 new procedures, in addition to
those intrinsic procedures by Apple in the SYSTEM.LIBRARY.
The text files for these procedures take over 218,000 bytes
of storage space. Compiled, they take up almost 100,000 bytes
of storage space. By using the PASCAL unit structures, the
most core used by the program at any one time is about 21,000
bytes. There are more than 17,000 bytes used for data
storage. The maximum user available space in the Apple lle is

39,900 bytes of core when the SWAPPING option is set. The
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Apple PASCAL operating system files necessary to execute the

program take up 84 blocks of diskette space. The compiled
versions of the host program and the two libraries take up
215 blocks. There are 274 blocks available for use.

The package was put together by +First compiling the
intrinsic wunits that did not use any others and storing them
in the SYSTEM.LIBRARY. Next, intrinsic units that referenced
others were compiled and stored. Regular units that did not
use any others were then compiled and stored in MYLIB.CODE.
Regular units that referenced others could then be compiled
and stored. Lastly, after all units (intrinsic and regular)
were compiled and stored in their appropriate libraries, the
host program, PSPP, was compiled and linked with the regular
units. Because the compiled versions more than filled the
availab’=2 space on a single diskette, both sides were used
with the Apple PASCAL operating system files necessary for
special non-program features stored only on side 2.

The package structure is outlined in Figure 22. The boxes
stand for procedures called by the normal program flow while
the ovals are options the user has a choice of in the box
just above them in the tree. On the DATA side of the tree,
once a procedure is completed, control ’‘backs up’ to a higher
level menu until the user is done. On the statistical side,
control proceeds toward the end of the procedure with several

opportunities to exit to the top level (PSPP) menu.
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SET-UP

|ASSIGNVARS I

CALCULATE
MEAN & 6.D.

§

STANDARDIZE

|8ATHERDATA| :
C p PSPP)—| GENMATRIX
S ADDAREC cancorstate |——{ BETETATS |
- PSPP 1 |
ot BUBAREC sus;;gg) CANVAR SELECT
. Coetficients FACTORS
|
CANVAR
S Scores
o Printer
S em e |3 -
e Di sk
2 SIERIEIES l
: 8Structure -
(sor) (Los) Cexe) Correlations
——
(Perp) FACTOR

kY 4 J
O -= User selected option FACTOR
e Bcores

: — Computer selected Printer

T

]

Figure 22. PSPP Package Structure
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BPSS Qutput of Example CANCOR Data

VARIABLE MEAN STANDARD DEV
Y1 6.0000 2.4863
Y2 S5.7500 2.378%
X1 b.3333 2.4246
X2 6.4167 1.9752

CORRELATION COEFFICIENTS

Y1 Y2 X1 ) ¥
Y1 1.00000 « 56869 . 84449 » 64789
Y2 « 956869 1.00000 - 47284 . 87546
X1 « 84449 - 47284 1.00000 « 97579
X2 . 64789 «87546 - 37579 1.00000

CANONICAL WILK S
NUMBER EIGENVALUE CORRELATION LAMBDA CHI-SQUARE

1 . 83232 « 21232 .08418 22.27354
2 « 49799 «» 70568 » 950201 6.20223

COEFFICIENTS FOR CANONICAL VARIABLES OF THE FIRST SET
CANVAR 1 CANVAR 2

Yi « 33370 -1.09232
Y2 » 39498 1.0601%

COEFFICIENTS FOR CANONICAL VARIABLES OF THE SECOND SET
CANVAR 1 CANVAR 2

X1 « 38209 -1.16189
X2 « 72995 . 98140
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CASE CANVAR 1 CANVAR 2

FIRST SECOND FIRST SECOND

1 -1.76107 -1.57596 « 97107 . 87582
2 -1.58187 -1.63034 -2 39326 —-. 97944
3 -« 346678 - 00546 » 99008 - 92877
4 -. 90245 -.94561 ~. 78625 -1.04100
S « 02707 « 10866 =.77358 -1.00570
6 « 096274 1.05974 1.00275 « 96407
7 « 956460 « 53260 ~.76091% « 94642
8 1.24216 « 63580 - 96976 —. 98804
9 « 09798 —. 67927 « 99642 1.39032
10 20627 « 26625 -2.09791 ~1.48490
11 27718 84777 =~ 32791 -.01199
12 1.24216 1.37491 « 36976 « 00566

STRUCTURE CORRELATIONS

Y1 Y2
YCANVAR1 . 8721 -.4894
YCANVAR2 - 8985 - 4390
X1 X2
XCANVAR1 . 8024 —.3968
XCANVAR2 - 9500 - 3124
55
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VARIABLE

X1
X2
X3
X4

CORRELAT

X1 1
X2
X3
X4

FACTOR

PUN

P utput of Example FACTOR Data

MEAN STAN
6.5000
7.2500
7.6667
6.92167
ION COEFFICIENTS
X1 X2 X3
» 00000 . 85292 « 21015
. 85292 1.00000 . 88622
« 21015 . 88622 1.00000
« 92621 - 74971 .88879
EIGENVALUE PCT OF VAR
3. 60903 90.2
« 26059 6.5
« 08369 2.1
« 04669 1.2

FACTOR MATRIX USING PRINCIPAL FACTOR

VARIABLE

X1
X2
X3
X4

FACTOR 1

- 97173
« 91714
« 97043
« 93909

COMMUNALITY

« 94426
«.84115
« 94173
88189

56

DARD DEV

3. 6056
2.7345
3.6013
3.8248

X4

« 92621
- 74971
. 88879
1. 00000

CuM PCT

?0.2
6.7
98.8
100.0
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FACTOR SCORE COEFFICIENTS
FACTOR 1
X1 . 26925
X2 .25412
X3 . 26889
X4 . 26021
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L CANCOR Validation Data
ft ‘\
o ECNOCHECK OF CURRENT DATAFILE:
ot 3 Tot 1/0 Lises W duar Turndr Cards depart
s 1 3074.%6 10.0000 42,0000 0.06240 43,0000 8.13760
) ? Hau.n 8.00000 145.000 0.07230 $.00000 8.22110
e 3 17,948 5, 0000¢ 210,000 0.07130 20.0000 8.25340
n 4 021,467 21,0000 316,000 0.11410 8.00000 9.32830
H 1095.27 11,0000 40,0000 0.15440 18,0000 8.47030
¢ 1024.81 21,0000 439,000 0.19220 1.00000 0.52730
7 373,48 9.00000 297.000 0.32410 7.00000 9.62240
] 9. 4009 0.00000 251,000 0.08430 4.00000 0.4308¢
¢ 130.984 23,0000 $9.0000 0.01590 0.00000 0.563890
10 +4.0879 2.0000 87.0000 0.03230 1.00000 8.74040
1 4708.77 $.00000 113.000 0.38740 25,0000 8.77780
12 302,434 12,0000 337,000 0.12440 2,00000 8.90590
13 $52. 740 $,00000 120,000 0.11120 1.00000 8.8%430
7] $48.733 10, 0000 145,000 0. 08480 26,0000 B.80470
15 97,457 17,0000 180. 000 005270 1.00000 8.89840
16 152,31 400000 6. 0000 0.13560 24,0000 0.90240
1Y) 3669.45 25,0000 39,0000 0.13686 2.00000 0.95300
18 40,525 10,0000 236,000 0.05200 10,0000 9,20240
19 149557 3,00000 79,0000 0.08230 1,00000 9.23920
R 2 179,07 $.00000 295.000 0.139%0 2,00000 9. 20470
2 2086, 30 12,0000 179,000 0.09410 2.00000 9.35100
“S 2 73,0644 18,0000 334,000 0.09440 14,0000 9.48360
o n 1027.9 £6.,0000 210.000 0.1%030 2.00000 .49070
b1} 3344.01 4.00000 194,000 0.22230 10,0000 9.52730
‘ » 414,308 0.00000 443,000 0.20540 9.00000 9.71140
2 56,447 ,00000 203,000 0,33220 1.00000 9.73990
n 407,300 34,0000 179,000 0.19900 2,00000 0, 24330
» 769,639 30,0000 228,000 0.33410 1.00000 0.77%0
» 077.5% 28.0000 186,000 0.18380 3.00000 9.08480
3 1391.18 16,0000 249,000 0.177%0 4,00000 9.90780
3 313.948 10,0000 259,000 0. 19560 29.0000 9, 99560
A n 1100.%8 2.00000 192,000 0.23920 4.00000 9.99110
B n 45,791 1,00000 108, 000 0.19770 3.00000 10,0072
3 u 100095 7.00000 144,000 .35340 1.00000 10.0263
3 87,878 2,00000 134,000 0. 10340 11,0000 10,0958
W 8.0 27,0000 131,000 0.1487¢ 1,00000 10.1018
” 115003 17,0000 $27,000 0.29510 21,0000 10,1448
) '] $8.216 11,0000 43,0000 0.12970 15,0000 10,1601
p 1) TH.3% 9. 00000 135,000 0.12390 3.00000 10,2241
s et 40 280,08 $.00000 $11.000 0. 35520 27,0000 10. 2414
P 4 140,259 13,0000 $5.0000 0.,04000 33,0000 10,2512
S ] .5 0,00000 157,000 0.24120 19,0000 £0.2033
DA 3 17500 24,0000 70,0000 0.19050 41,0000 10,2990
el - 0).909 0.00000 193,000 0.08900 11,0000 10,3181
e s 0.5 $.00000 8. 0000 0.21220 10,0000 30,332
S “ 3005.% 13,0000 49,0000 0.10400 37,0000 10,3743
DR ) 8.0 92,0000 261,000 0.04730 3.00000 10.4723
.',‘, 1] 200345 14,0000 104,000 0.05%10 1. 00000 10,4032
ek 9 093,343 10.0000 131,000 0.07010 1,00000 10,5797
NS %0 1392.10 2,00000 219,000 9.10310 $,00000 10,5087
o 1] 19, N /] 10,0000 253,000 0. 09510 2,00000 10,7364
R 2 .12 7.00000 £3.0000 0.02040 4,00000 10.02%1
EADS o 10,012 8.00000 151,000 0.01400 2,00000 10.009?
\ ; - 7] AN 0. 00000 247,000 0.08430 2,00000 11,0006
-} 3.3 0.00000 196,000 0.134% 4.00000 11,0388
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987,987 3,00000 $7,0000 0,03850 1.00000 13,0952
421,068 33,0000 118.000 0.0488¢ 2.00000 11,1070
807,840 17,0000 506,000 0. 14880 4,00000 11,259
726,978 $.00000 141,000 0,0337¢ 17,0000 11,2823
708,572 13,0000 165,600 0.0964¢ 5.00600 11,3875
1095, 26 1,00000 375,000 0.16270 7,00000 11,4754
86,3832 1,00000 228,000 0.1139¢ 1,00000 11,5361
352,511 8.0000¢ 254,000 0. 11440 0.00060 11,5965
2500, 94 3,0000¢ 110,000 0.31540 0.00000 11,8108
60,2336 6,00000 37,0000 0.0790¢0 2, 00000 11,8272
1068.36 14,0000 216,000 0.24110 24,0000 11,6605
401,498 2,00000 85,0000 0,0889¢ 2.00000 11,4906
2253.70 17,0000 183,000 0,3898¢ 13,0000 11,7870
§315.64 4,00000 354,000 0.2994¢ 16,0000 11,8338
24,1495 5,00000 166,000 0. 14050 1,00000 11,856
1441,28 8. 00000 149,000 0.21700 9.00000 11,8758
331,660 15,0000 39,0000 0.03360 21,0000 11,8957
489,301 $.00000 36,0000 0. 14940 3,0000¢ 11,8978
2437, 58 9.00060 160,000 0.3118¢ 13,0000 11,9226
2004,17 7,00000 317,000 0.5409; 3,00000 11,9672
785, 450 4,00000 425,000 0, 1246¢ 2,00000 12,0679
975,113 3,0000¢ 89.0000 0.09810 2,00000 12,08:7
2147 1.00000 133,000 0.1368¢ 1,00000 12,1065
997,103 24,0000 326,000 0.16290 1.00000 12,1638
3840,95 17,0000 74,0000 0.13730 17,0000 12,9852
1932.12 1.00000 104,000 0.0797¢ 16,0000 12,2046
115736 15,0000 257,000 0.09400 7.00000 12,3195
34%.000 9.00000 95,0000 0.0644¢0 19,0000 12,917
1991.78 3. 00000 265, 000 0. 15520 4,00000 12,5238
2028.79 2,00000 448,000 0.23870 19,0000 12,8722
362542 $,00000 106,000 0.31530 1,00000 12,5908
780.934 8.00000 271,000 0.19400 1,00000 12,8297
1083.73 1,00000 84,0000 0.22600 25,0000 12,6721
1497.49 $.00000 139.000 0.17920 0.00000 12,6908
4096, 66 20,000 188.000 0,35350 3.00000 12,7302
234,093 7,00000 150,000 0.04440 2,00000 1,778
175,53 3.00000 238.000 0. 13250 0.00000 12,8360
2613.84 15,0000 309, 000 0. 30950 7,00000 12,8512
11,8972 12,0000 270,000 0.15770 11,0000 12,9304
332,294 7,00000 214,000 0.28920 3.00000 13,0122
$18.027 §.00000 435,000 0.24120 11,0000 13,0830
1054.52 28,0000 110,000 0.27800 9.00000 13,0968
965,087 3,00000 121.000 0,26050 10,0000 13,1320
1356.21 2,00000 99,0000 0,12720 17,0060 13,2084
1579, 61 23,0000 249,000 0.28020 23,0000 13,2470
159,325 $.,00000 340,000 0.13920 0.00000 13,3173
201,515 1,00000 193,000 0.24350 3.00000 13,4078
979,642 13,0000 245,000 0.34870 11,0000 13, 454
2848.71 3,00000 109,000 0.33180 3.00000 13,4343
3320.78 0, 00000 9,000 0,50170 38,0000 13,4053
1198.12 13,0000 104,000 0.27900 1,00000 13.4918
08, 168 10,0000 153,000 0.03070 0.00000 13,5438
$4b. 144 3.00000 264,000 0.31100 3.00000 13,5614
2380, 14 2,00000 320,000 0.47360 1, 00000 13,.57%
1326, 71 22,0000 99,0000 0.11320 $,00000 13,6179
117,59 . 00000 91,0000 0.389s0 13.0000 13,6457
29%.08 2.00000 200.000 0.43960 2,00000 13,7259
34.728 10,0000 344,000 0.22530 7.00000 13,8910
630, 684 1,00000 $13.000 0.21190 13,0000 13.948)
1635.68 17,0000 34. 0000 0. 29440 1, 00000 13,9545
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1358. 49
942.427
793,353
15%56.48
166. 166
1957.00
21,0423
1039, 4¢
986,860
2093.50
2525.82
2478, 48
$00. 107
1178.48
850,081
633,808
252.717¢
1742, 48
492,132
1229.2¢
756,081
948.293
2194,8¢
21,9734
2979, 8¢
169,686
810,243
1881.51
864,778
375.984
732,835
1632, 64
1584.5¢
2300.12
2176.9
7283.18
814,411
93,9386
492,443
LT
716.37%
119,654
769155
$27.935
1204, 00
743,828
4349, 49
717,28

5,00009
4,0000¢
5,00000
26,0000
28. 0000
22,0000
1,0000¢
21,000¢
43,0000
7.00000
9.00000
7.00000
12,0000
4.00000
8.00000
16,0000
11.000¢
14,0000
0.00000
10,0000
0. 00000
7.0000¢
9.0000¢
3.00000
2.00000
22,0000
24,0000
8.00000
9.0000¢
0.00000
17,0000
18,0000
5,00000
31,0000
3.00000
3.00000
3.00000
2,00000
0.00000
2.00000
3.00000
28,0000
1.00000
13,0000
2.00000
10,0000
$.00000
26,0000

60

263.000
172,000
227,006
25,0000
86,0000
91,0000
99.000¢
243,000
257,000
209.00¢
36,0000
76,0000
174,000
57,0000
158.00¢
122.000
203,000
74,0000
34,0000
183.00¢
159,000
172,000
239.000
32,0000
137.000
147,000
21,0000
288,000
63,0000
103,000
102.000
237,600
338,000
118,000
200,000
36,0000
39, 0000
389,000
71,0000
350,000
$54,000
125,000
290,000
$7.0000
38.0000
270,000
38,0000
403.000

0.3890¢
0.2030¢
0.1914¢
0.226%¢
0.2083¢
0.36760
0,04930
0.2779¢
0.14240
0.2074¢
0.2727¢
0.1701¢
0,14250
0.04850
0.,0691¢
0.03870
0,0721¢
0,1349¢0
0.04i5¢
0.1612C
0.0905¢
0.1078¢
0,2310¢
0.00780
0,0838¢%
0.0120¢
0.03280
0.1237¢
0.03260
0.0519¢
0.0707¢
0.1375¢
0.15660
0.1212¢
0.08180
0.31900
0.02480
0.13420
0.29800
0,24340
0,40230
0,25040
0.3824¢
0.16080
0.35520
0.38860
0.55940
0,3405¢

4,0000¢
32,000¢
3,0000¢
9.0000¢
6,00000
14,000C
1.0000¢
29.000¢
2,00000
$.0000C
7.00000
10.0000
33,000¢
22,0000
6.00000
3,00060
12,0000
4,00000
23,0000
26,000C
4,00000
16,0000
22,0000
12,0000
22.0000
15,0000
2.00000
19.0000
4.00000
2.00000
8.00000
.00000
1.00000
3,00000
45,0000
12,0000
4,0000C
13,0000
16.0000
11,0000
27,0000
16,0000
57,0000
7,00000
9.0000¢
30,0000
19.0000
9.00000
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13.97¢7
14,0090
14,0771
14,088¢
14,1123
14,1182
14,1474
14,1672
14,2621
14,2643
14,2787
14,2871
14,2932
14,4148
14,422¢
14,5275
14,3864
14,6356
14,6682
14,475¢
14,7047
14,7271
14.743C
14.854)
14,8978
14,9346
15,0619
15,1005
15,1826
15,2528
15,2609
15.299;
15,4588
15,5082
15,5348
15,5486
19, b44¢
19,7924
13,9632
15,9933
16,0481
16,0857
16,1398
16,1454
16,1554
16,1835
18,2295
16,3137



CANONICAL CORRELATION

FILE bigcancor:

VARTABLE REAN STANDARD DEVIATION
Tot 1/0 1287,09 11047}
Lines 30,4319 9.7708(
Turnér 0.1802! 0.1184¢
Wrdwar 188,626 125,494
Cards 10,2577 10. 6890
Depart 12,292 2.28627

CORRELATION COEFFICIENTS!

Tot 1/0 Lines Turnér Hrdwar Cards Depart

Ry Tot 1/0 1.0000  -0.0577 0.4785  -0,1257 0.1686 0.0717
. A Lines -0,057° 10006 -0.1062  -0,075) -0.0951 -0.0982
- Turnr 04789  -0.1062 1.0000 0.2505 0.1543 0.2181
Sl Hrdwar -0,1257  -0.0751 0.2505 1.0000  -0.0114 0.0022
) Cards 0,168 -0,0951 0.1543 0,014 1,000¢ 0.1240
Depart 0,077 -0,0963 0.2181 0.0022 0.1240 1.0000

BN CAUONICAL  WILK'S  CHI-

i { NUMBER EIGEMVALUE CORRELATION LAMBDA  BQUARE
! 0.183% 0.4283 0.7786 40,0757

2 0,0485 0.2211 0.9511  7.5484

< 3 0.0000 0,0023 1.0000  0,0008

-t -
-

S

COEFFICIENTS FOR CANONICAL VARIABLES OF THe FIRST SET

N
R -~ KRR

. CANVAR | CANVAP 2 CAMVAR 3

,.
LI T

Tot 1/0  0.8536  0.9152  0.1814
Lines  0,2116  -0.3253  0.9278
Turnhr  -1,0833  0.0230  0.3462

¢ e

. YOVI 01226 0.9430 0,303
- Y2 0.2889 -0.3806  0.8785
. YOI 07927 0.4958  0.354

- COEFFICIENTS FOR CANONICAL VARTABLES OF THE GECOND SEY
CANVAR | CANVAR 2 CANVAR 3

Wdwar  -0.8630 -2.3754  -0,3383
Cards  -0.131 0.8041 -0,5935
Depart  -0.4727 03651 0.8118

0.

STRUCTURE CORRELATIONS:

Ry Tot 10 Lines Turnhr
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Hrdwar  Cards  Depart

IVl ~0.8425 -0.3838 -0.3298
1Iv2 -0.1798  0.8537 -0.488¢
IV -0.4909  0.4840 0.7375

INDEXES OF REDUNDANCY:

vrlos 0.0445
V2 = 0.0209
VYl o= 0.000¢

0,0654 of total variance

Vi o= 0,0627
VI2 = 0.0176
VI3 = 0.000¢

0.0800 of total variance
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VARIABLE

Tot 1/0
Lines
TurnAr
Hrdwar
Cards
Depart

......

« 47275

MEAN

1287.0926

10.6319
. 1802

188.6258

CORRELATION COEFFICIENTS

CANVAR 1

Tot 1/0 -. 65356
Lines -.21157
TurnAr 1.08327

CANVAR 1
Hrdwar » 86301
Cards - 13108

10.2577
12.2921

TJot 1/0 Lines TurnAr
) Totl/0 1.00000 - 05771 . 47888
NN Lines -.,035771 1.00000 -.10617
! TurnfAr .47888 -.10617 1.00000
::;2 Hrdwar -.12574 -,07507 . 25053
ﬁi: Cards «16B62 -.09507 « 15427
A Depart «.07170 -.09832 - 21815

CANONICAL
NUMBER EIGENVALUE CORRELATION

1 . 18347 . 842834

2 . 04891 « 22115

3 « 00001 « 00227

CANVAR 2

« 91517
-. 32532
« 02300

CANVAR 2

=« 37543
.80413
« 36511

63
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8PSS Output of CANCOR Validation Data

STANDARD DEV

Hrdwar

-. 12574
=. 07507
« 25033
1.00000
-.01143
. 00216

WILK 8
LAMBDA

« 77659
» 95109
« 99999

1104.7059
9.7708
.1184
125. 4944
10.68%0
2.2863
Cards Depart
. 16862 . 07170
-. 09507 -.09832
- 15427 . 21815
-.01145 . 00216
1.00000 « 12400
. 12400 1.00000
CHI-SQUARE
40.20171
7.97344
. 00082

COEFFICIENTS FOR CANONICAL VARIABLES OF THE FIRST SET

CANVAR 3

18156

« 92783
« 36616

COEFFICIENTS FOR CANONICAL VARIABLES OF THE SECOND SET

CANVAR 3

-. 33825
- 99326
.81168

B R




ECHOCHECK OF CURRENT DATAFILE:

INDEX Disk 1/0
! 2886.00
2 1057.00
3 164,000
4 768,000
H 1011.00
[} 997,000
7 2192,00
B 72.0000
L] 127,000

10 39,0000
1 438,00
12 287,000
13 307,000
1 526,000
13 $90.000
16 1421.00
17 3417.00
18 516,000
19 1398.0C
20 1636.00
] 1937, 00
2 $8.0000
3 951,000
r 3143.00
23 390.000
2 415,000
7 380.000
28 713,000
29 803,000
30 1328.00
p ] 287,000
n 1009, 00
pA 381,000
34 1775.00
33 336. 000
36 392.000
3 1053.00
38 494,000
39 658, 000
40 2489,00
4 149,000
2 214,00
LM 1499.00
L1} 811,000
3 2061.00
L) 2887.00
L)) 804,000
L) 1985.00
L1} §38.000
L 1306.00
81 1329.00
£y 311,000
3 121,000
L 213,000

983,000

Mrive

8.07540
£ 15480
8 18210
. 21420
8.31590
8.33510
8.29830
8.56650
8,62300
8.70810
8.39040
8.68150
B8.74310
8.777%0
8.84370
8.76680
8.81620
9. 14040
9. 15690
9.10320
9.25690
9.38700
9.34040
9.30500
9.50600
9.40770
9.54430
9.44170
9.73100
9.729%0
9.768980
9.751%0
9.80950
9.47270
1.93240
995310
9.84970
10,0304

10,1002

9.88620
10.2112
10,0421
10,1185
10,2271
10,1240
10,2693
10,4250
10.424)
10,509
10,4854
10, 4433
10.847
10.98%7
10.914)
10.903%

CPU Used

12.000¢
38,0000
182,000
202,000
11,0000
352,000
185,000
187.000
4.00000
17,0000
$.00000
306,000
61,0000
104,000
77,0000
54,0000
28.0000
101,000
61,0000
228.000
144,000
266,000
77.0000
87,0000
320,000
269,000
117.000
163,000
152,000
109,000
194,000
137,000
52,0000
126,000
16,0000
104,000
93.0000
44,0000
127.000
98.0000
3.00000
144,000
30.0000
127,000
17,0000
33,0000
$7.0000
39. 0000
113,000
183,000
222.000
20,0000
23.0000
256.000
143,000

FACTOR Validation Data

Cords

43,0000
6.00000
20,0000
8,0000¢
18,0000
9.0000¢
7.00000
4,00000
0.0000¢
1,00000
25,0000
2.00000
1.00000
26,0000
1,0000¢
24,0000
2.0006¢
10,0000
1,00000
2,00000
2.00000
14,0000
2.00000
10,0000
9.00000
1,00000
2.00000
1,00000
3,00000
4.00000
29,0000
9.00000
3.00000
1.00000
11,0000
1.00000
21,0000
13,0000
$.00000
27,0000
33.0000
19,0000
41,0000
11,0000
10,0000
37,0000
3.00000
9. 00000
1.00000
6.00000
2,00000
0.00000
2.00000
2,00000
0.00000

110 Tiee

190,364
47,718}
12,8482
52,6368
84,2657
27,8064

181.482

6.,48090
11,9842
$.88790

270,773
15,4339
45, 74¢C3
22,7328

7.45690

105,310

252.454
44,5257
88,5690

101,068

149,300

3, 06440
76,9142

169,014
24,3051
.M
22.997
36,830
74,5937
23,1789
26,9482
91,5813
3, 7807

105,954
§89.8777
35,7813
97.0487
44,2162
62,3380

109,049
11,239

109,350

§26.804
30,9088

159,947

198,979
75.8159

108,652
98. 3429
86,1001

100,823

N0
8.01190

14,129

36.3191

Lines

10.0000
8.00000
5.0000¢

21,0000

11,0000

21,0000
9.00000
0,00000

23,0000

28,0000
$.00000

12,0000
6.00000

16,000¢

17,0000
9.00000

23,0000

10,0000
3.00000
6.00000

12.000C

18,0000

16.0000
8.00000
0.00000
$.00000

36,0000

30,0000

28.0000

16,0000

$0.0000
2,00000
1,00000
7,00000
2,00000

27,0000

17,0000

11,0000
§.00000
$,00000

13,0000
0.00000

24,0000
0.00000
4.,00000

13.0000

82,0000

16.0000

$0.0000
2,00000

10.0000
7.00000
0.00000
8.00000
0.00000




s 909. 000
s 572,000
5 787,000
59 82,000
1) 483,000
[} 1019.00
82 79,0000
$ 335.000
" 2363,00
1] 55,0000
" #95.000
Y 384. 000
) 2301.00
8 1213,60
70 22,0000
n 140700
7 328,000
73 448,000
M 2285.00
75 1930.00
7 755,000
n 909,000
18 2058. 00
7 857.000
8 3600. 00
81 1784.00
0 107500
0 521,000
(1] 1967.00
1] 1890.00
86 3363.00
Y 720,600
8 996,000
) 1460.00
% 3783,00
9 214,000
7! 1122,00
9 232,00
" 29,0000
" 306,000
% 476,000
9 1020.00
" 899,000
9 1256.00
100 1456.00
108 146,000
102 733.000
103 £98.000
104 2705,00
. 105 337,00
10 1096.00
10 279,000
108 $00. 000
109 233900
1o 1438.00
1 3042,00
12 274,00
113 294,000
1 599,000
s 193100

11.052¢
14,0582
11,1102
11,2486
11,2913
11,3127
11,4222
11,4821
11,2947
11,5482
11,4194
11,6020
11,3972
11,5344
11,7155
13,6388
11,8627
11,7485
11,6111
11,4263
11,9433
11,9856
11,9697
12,0009
12,0479
12,1249
12,2253
12,3673
12,3486
12,3335
12,2758
12,4357
12,4461
12,5113
12,3767
12,7303
12,7035
12,3487
12,1727
12,7230
12,8418
12.8188
12,8713
13,0812
12,9448
13,1503
13,1640
13,0487
13,1028
12,9834
13.2128
13,4929
13,2504
13,1014
13,3047
13,2861
13,2863
13,437
13,7302
13,6401

4.00000
92,0000
433,000
32,0000
120,000
342,000
177,000
113,000
53,0000
2,00000
152,000
29,0000
46,0000
503,000
82,0000
97.0000
23.000¢
9. 00000
97,0000
122,000
308,000
49,0000
18,0000
135,000
44,0000
44,0000
205,000
83,0000
132,000
396,000
94.0000
203,000
28,0000
111,000
49,0000
93,0000
§9.0000
293,000
§65,000
93,0000
435.000
45,0000
56,0000
£3.0000
179,000
204,000
142,000
122,000
43,0000
220,000
38.0000
$9.0000
$9,0000
176.000
$7.0000
37,0000
162,000
344,000
448. 000
3.00000

1,00000
2,00000
$.00000
17,0000
3,00000
7.00000
1.00000
0.00000
0. 00000
2,00000
24,0000
2,00000
13,0000
16.0000
1.00000
9.00000
21,0000
3.00000
13,0000
3.00000
2,00000
2.00000
1,00000
1,00000
17,0000
16.0000
7.00000
13,0000
4,00000
19.0000
1.00000
1.00000
25.0000
0.00000
3.00000
2,00000
0.00000
7.00000
11,0000
3,00000
11.0000
9.00000
10,0000
17,0000
23,0009
0,00000
5,00000
11,0000
3.00000
33,0000
1,00000
9.00000
3.00000
1,00000
$.00000
13,0000
2,00000
1.00000
13,0000
1.00000

48,9866
49,0683
30,4402
44,5776
25.514%
80,1963
7.38320
17,5113
137,943
5.23360
73,3554
17,6978
152,703
102,437
2.149%0
34,2828
3.66030
41,3030
172,512
15014
30,4599
$6.112%
156,268
30,1034
240,949
148,118
82.3815
44,0003
W.7822
138,789
02,821
80,9340
87.1211
37,4889
313,643
20,0933
$3.52%0
10,838
2,89720
26,2938
42.0271
34,5142
65,0875
100,207
129,815
13,3249
48.5154
01,025
143.112
191,75
102,124
26,1682
46,1610
50,1640
n.nn
275,593
200,084
42,7260
31,6834
104,470

3.00000
53,0000
17,0000

4.00000
13.0000

1,0000¢

1,00000

8.00000

3.0000¢

$.0000¢
14,0000

2,0000¢
17.0000

4.00000

5.00000

8.00000
15,0000

5.00000

9.00000

7.00000

0.00000

3,00000

1.00000
24,0000
17.0000

1,00000
13.0000

9.00000

3.00000

2.00000

6.00000

B.0000¢

1,00000

6.00000
20,0000

7,00000

5.,00000
13,0000
12.0000

7,00000

§.00000
28,0000

5.00000

2,00000
23,0000

$.00000

1,00000
13,0000

3,00000

0.00000
13,0000
10.0000

3.00000

2,00000
23,0000

$.00000

2,00000
10,0000

1.00000
17.0000

RSN |




1ié 1270.00 13.5877 63,0000 4,00000 86,4934 3.0000¢

1 902,000 13,8060 34,0000 32,0000 40,4272 4,00000
118 745.000 13,8817 173,000 3,00000 48,5530 6, 0000¢
119 1445.00 13.8617 14,0000 9.00000 91.479g 26,0000
120 152.000 13.9040 71,0000 6. 00000 14, 1640 28,0000
121 1823.00 13,7706 62,0000 14,0000 134,001 22,000
122 20,0000 14,078 8, 0000 1,0000¢ 1.0473¢ 1.0000¢
123 967,000 13,8533 134,000 29,0000 72,803 21,0000
124 §02.000 14,019 237,000 2,00000 84,8598 45, 000¢
125 1916.00 14,0547 4,00000 $,00000 177,45 7.0000¢
126 2336,00 14,0020 38,0000 7.00000 189,523 9,00000
127 2480.00 14,1170 14.0000 10.0000 198. 481 7,00000
128 476,000 14,1506 42,0000 33,0000 24,1066 12,000¢
129 1120, 00 14,3663 4.0000¢ 22,0000 38,4752 5,00000
130 783,000 14,3535 139,000 6., 00000 47,0808 8.00000
131 384,000 14,4688 94,0000 3.00000 49,8054 16,0000
132 231.000 14,5143 146,000 12,0000 2.9 11,0000
133 1853.00 14,4809 43,0000 4,00000 B9. 6845 14,0006
134 487,000 14,8287 2.00000 23,0000 5.3%210 0,0000¢
135 1125.00 14,5138 115,000 26,0000 104,263 10, 000¢
136 718,000 14,6162 140,000 4,00000 38,0014 0,0008¢
137 885,000 14,6193 47,0000 16,0000 $9.2972 7.00000
138 2082.00 14,5120 171.000 22,0000 142,860 9.0000¢
139 20,0000 14,8445 $,00000 12,0000 1.9734¢ 5.00000
140 2796.00 14,8073 92,0000 22,0000 183.8%7 2,00000
141 159.000 14,9229 11,0000 15.0000 10,6861 22,0000
142 720,000 15,0291 3.00000 2,00000 40, 2050 24,0000
13 1755,00 14,9758 275,000 19,0000 126.513 8.00000
144 818.000 15,1500 30,0000 4.00000 48,7785 9.00000
143 344,000 15,2009 84,0000 2.00000 31,9842 0.00000
146 687,000 15,1902 44,0000 8.00000 45,6345 17,0000
18 1524, 00 15,1612 181,000 9., 00000 108, 645 18,0000
149 1494, 00 15,3022 419,000 1.00000 88,5610 6,00000
19 2138.00 15,3873 50,0000 3.00000 162,120 31,0000
130 2049.00 15,4432 133,000 43,0000 127.9% $.00000
151 4822,00 15,229 38,0000 12,0000 H1AN 3.00000
152 764,000 15,6212 20,0000 4.00000 80,4114 3,00000
133 89,0000 15,4582 326.000 13.0000 4,93860 2.00000
154 437,000 15,6432 4,00000 10,0000 35, 4450 0.00000
153 355,000 15,7499 332,000 11,0000 19.7112 2,00000
156 438,000 15,6458 323,000 27,0000 $8.3750 3.00000
197 109.000 15,8353 74.0000 16,0000 10,6542 28,0000
158 729,000 15,7502 272,000 57,0000 40,1555 1.00000
159 $87.000 15,9046 11,0000 7.00000 40,9350 13,0000
160 1121,00 15,8002 10,0000 §,00000 83,0028 2,00000
181 $97,000 15,7949 73.0000 30.0000 46,8219 10,0000
162 4115.00 15,6499 27,0000 19,0000 254,493 $.00000
143 2529.00 15,9732 263,000 9.00000 188,277 26,0000
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FACTOR ANALYSIS

FILE bigfactor:

VARIABLE NEAN STANDARL DEVIATION

" Disk 1/0 1206.10 1035.80
B Mrive 12,1119 2.26339
CPU Used  323.08¢ 115,763
> Cards 10,2577 10, 689¢
o 170 Tiee 80,9944 72,2710
Lines 10,6319 §.77080

CORRELATION COEFFICIENTS:

- Disk 1/0 Arrive  CPU Used Cards 170 Tiae Lines
\ Disk 10 1.0000 0.0484 =0, 1344 0.168% 0.9302 -0, 0608
- Arrive 0,044 1.0000 =0.008%5 0.1172 0.0%59¢ -0,0938
CPU Used =0.134§ =0.008% 1,0000 0.0132 =0, 1415 =0,0922

Cards 0.168%5 0.1172 0.0132 1,0000 0.1629 -0.095)

170 Tise 0.9%502 0,0390 -0, 1415 0.1629 1.0000 ~0,0105

Lines ~0.0608 -0.0838 -0.0823 -0.0931 ~0.0105 1,0000

) FACTOR  EIGENVALUE  PCT OF VAR  CUW PCT

! 2,0518 .2 3.2
2 1.2007 2.0 58,2
N 3 0.9789 16.3 0.9
- 4 0,871 14,6 8s.!
g H 0.8455 14,1 9.2
* ) 0.0483 0.8 100.0

3 factor(s) chosen to continue FACTOR analysis with,
This explains 70,53 of the variance,

. FACTOR MATRIX USING PRINCIPAL FACTOR(S):

- FACTOR 1 FACTOR 2 FACTOR 3

Bisk 1/0 09451 0.0820 0.13589

Arrive 0.1417 -0,5357 -0,6534

CPU Used -0,2422 =0.4529 0.448)

Se s Cards 0.3243 0,497 -0.1614
e 1/0 Tine 0.9538 0.1108 0.1323
> Lines -0.0860 0. 6440 -0, 2478

()
o

VARIABLE COMMUNALITY

P

oer i

ADA Bisk 1/0 0.9633
o Arrive 0.7340
o OPU Used 0.417
e Cards 0.3900
o 10 Tioe 0.9584
- Lines 0. 509
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Disk 1/0
Arrive
CPU Used
Cards
170 Time
Lines
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FACTOR BCORE COEFFICIENTS:

FACTOR 1

0.4704
0.0691
-0.1180
0.13581
0,498
-0.0419

FACTOR 2

0.0683
~0. 4482
~0.3172
~0. 4154

0.0920

0.5530

FACTOR 3

0.162%
-0.6468
0.6634
-0.1852
0.1354
-0.2534
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SO0 8PSS Output of FACTOR Validation Data
0
N VARIABLE MEAN STANDARD DEV
Disk I/0 1206. 0982 1035. 8035
Arrive 12.1119 2.2634
CPU Used 123.0798 115.7630
Cards 10.2577 10. 6890
1/0 Time 80.9944 72.2711
Lines 10.6319 9.7708

CORRELATION COEFFICIENTS
Disk 1/0 Arrive CPU Used Cards 1/0 Time Lines

Disk 1I/0 1.00000 «04641 -.13413 . 16847 « 95021 -.06081
Arrive + 04641 1.0000Q0 ~,00655 -11718 -05897 -.09376
CPU Used -.13413 -,00655 1.00000 01317 -.14151 -,09227
Cards . 16847 .11718 .01317 1.00000 « 16294 -.09507
I1/0 Time - 95021 .05897 -.14151 «16294 1.00006 ~.01050
Lines -.06081 -.09376 -.09227 -.09507 -.01050 1.00000

FACTOR EIGENVALUE PCT OF VAR CUM PCT
1 2.05151 34.2 34,2
2 1.20067 20.0 S54.2
3 « 97675 16.3 70.5
4 . 87709 14.6 85.1
S . 84568 14.1 99.2
6 . 04829 .8 100.0

FACTOR MATRIX USING PRINCIPAL FACTOR(S)

FACTOR 1 FACTOR 2 FACTOR 3

Disk 1/0 . 96501 -.08189 -.15874
Arrive 14199 . 53534 . 65344
CPU Used -. 24205 . 45322 -.64814
Cards . 32453 . 49866 16117
1/0 Time - 96373 -.11038 -. 13229
Lines -. 08620 -. 66417 . 24697
69
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s
§ VARIABLE COMMUNALITY
g!f Disk I1/0 .96314
e Arrive . 73374
e CPU Used . 68409
Ny Cards » 37996
S 1/0 Time . 95846
F Lines . 50955
N
5 -
:@j FACTOR SCORE COEFFICIENTS
" -

FACTOR 1 FACTOR 2 FACTOR 3
\.; Disk 1/0 . 47039 -. 06820 —o 16252
~ Arrive . 06921 . 44587 . 66899
;ft CPU Used -.11799 - 37747 - 66357
S Cards . 15819 . 41532 - 163501
b'! I1/0 Time « 46977 -, 09193 -.13544
j:' Lines -.04202 -.55317 « 29285 %
2
r:::' {
|
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(#$C+w)

PROGRA™ PSFPF;

USES
TRANSZEND, APPLES™JFF, MAIN_UNIT, MU_A, MU_E, MU_C, MU_D
MU_E, MU_F, MU_G, M__H
(# Urits 1n SYSTEM.LIBRAFY =) MU_TI, MU_J, MU_+,

(o8 PSFF:MY_IE.CODE #) SET_UF, D&ATA_MOD,
CANCOR_MCD, FAZTOR_MII:

(B RP R R R P PR BB B ER IR BB RAR B P EREB IR I EFRBEF B FRRRRPFARB BRI REEIRIR2)

(» Inter~al Procedure .
R R R Y 222X T X R E R X R T TR T R L R L N R R R R R R R N Y Y Y I X L

PROCZEDURE TODPMENU(PFRINTER: BOCLEAN) ;

(R BB RRP RO BRI R R PR R B R R R R R PSP R AR R R ERRBRRRRER BB FR R AR I RSB EFB R BIBRBOND

(» *)
(e Tri1e procedure displays a menu of user optiors *)
(® and calls the des:red statistical moJule. »)
(= *)
y (BRBBBIRBRIBRRR BB AT RRRBRBBEIERIRBEREPRRRBRRRPERRR P IERFR B R P I RRBREEE RS
s
L~ VAR
..
" OPT: CHAR (# Statistical option to run #)
- DONE : BOOLEAN: (# Exi1t PSFF designator *)
R BEGIN
s (88K MAIN_UNIT #) (# Retain UNIT 1n memory *)
DONE : =FALSE;
AT
o WHILE NOT (DONE) DO
AN BEGIN
e WRITELN(CHF (12),’ *:16,CHR(15),” PASCAL °,
\}\ 'STATISTICAL PROCEDURES PACKAGE ’,
—— CHR(14)) 3
GOTOXY (0, 10)3
Mo
o~ WRITELN(’Select desired module:’ ,CHR(13));
-:a; WRITELNC® 1 - Data File Preparation’);
A WRITELNC® 2 - Canonical Correlation’);
R WRITELNC® 3 - Factor Analysis’);
A WRITELN(’ 4 - Exit PSPF’);
GETOPTION(OPT) 3
WHILE (OPT<*1') OR (OPT>'4’) DO
GETOPTION(DPT) 3
CASE (OPT) OF (# Call appropriate mcdule .)
*1*: DATAMODULE (DATA,SPECS1,SPECS2,PRINTER)
r2': CANCOR (DATA, SPECS1, SPECS2, PRINTEFR) 3
! "3 FACTOR (DATA, SPECS1, SPECS2,PRINTER) 3
T '4*: DONE:=TRUE;
SN END; (# End of CASE #)

o END; (# End of WHILE loop *)
R END; (# End of TOP MENU )
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(BB RER R R B AR B BB ER R BB R R PR R BB R R B ER B RBRAF IR RR BB B R B ER R BB RERFERARRRBEDN)

(» Main body of PSFF *)
(BB R AR BER R BB R R E B BB ER B ER B R R R B E R R BB BRB R R R R ER B R RN R P B EEBRRERRRRRRROR)

BEGIN
(REN+4) (# UNIT no-load option #)
STARTUP (PRINTER 3 (# Display cover *)
IF (PRINTER' THEN
REWRITE (PTR, "PRINTER: ? )3 (# Turn on printer *)
TOPMENU(PRINTER) 3 (# Select module *)

WRITE(CHR(12))3

GOTOXY (28,13);

WRITE (’Done at last. . . ! ’)s
END.

(BRBRRB BB R RRRERBEBPBRRRRERBP R BB R ERBRBBRBR PR RERERRRBERRR R R CRBRREIRR)

o
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UNIT SET_uUP;

INTERFACE
USES APPLESTUFF, MAIN_UNIT;

PROCEDURE STARTUP (VAR PRINTER: BOOLEAN) ;
IMPLEMENTATION

(FERBPBERR R R BB R BB SRR RBREBI S BRI RBFBERBRBRBRBR BRI BB EDBRERRBBRRPRESN)

(» Main body of UNIT *)
[y Ty S YT I YT T

PROCEDURE STARTUF;

(BBRBREBBRBBBRERRREPRERERERBBRRBRBBRRRESDRERBRERERBBRERSBEEERRRBRERER)
(®

)
(% This procedure displays a cover, gives a program )
(» overview 1 desired, then regquests the user )
(» input the limite on the s12e of the data fi1le. )
{*

*)
(BBEBUENDRBBBBDBERBBBRBEFRBBBRRBRBRERRRRREERRRREEERPBERBRBERFERRERBES

VAR OPT: CHAR; (# Menu option )

(RBRBBRBEREERRRERBERBEERRRRSERERBBEBUEBEBRERBREBRBRRBRBERRRERRORRRERERD)

(» Internal Procedures *)
(BB BRBPERBEEBEREBERRBBRIRBRFERRRRERERRFRBBEREEREFFERRR SRR BRFSBRAFRRRDE)

PROCEDURE DRAWSCTREEN;

VAR
1, (# Jteration counter )
POS, (# Either X or Y position )
PITCH: (# Pitch of musical note )
INTEGER;
LINE: (¢« Line of text to display #)
STRING;

(BBBREBBERBRBBBBERBEBESRRBRBEBEERBBRBRBBEEBERERBERRBBRBRERRERBRERRRERE)

(» Procedures internal to DRAWSCREEN *)
(BB RBRBBBBBBRRERERRBRBRERRSPERBERBRER BB RRBBERRERERRRBEBBRBERERBEREERERRRS)

PROCEDURE DISPLAY1!;

BEGIN
FOR 1:=1 TO LENGTH(LINE) DO
BEGIN
WRITE(COPY(LINE,I,1)," ")}
NOTE(PITCH,10)3
PITCH:=PITCH+13§
END;
END;

(BEBBERBBRRBRBRBRBRERBBBIRERRBRRARARRBRSBRABBRERBBRBEERBBERBSEERRREREE)

PROCEDURE DISPLAYZ2S
BEGIN
FOR I:=1 TO LENGTH(LINE) DO




T T oy T Iy~ oy~

BEGIN
WRITE(COPY(LINE,1,1)," *);
NOTE(FPITCH, 100 ;
PITCH:=PITCH~1;
END;
END;

(RRERBIERBEB TR BB BB BB RE BRSPS R RBERBSERBEE R R R IR RERREBRERBERRREREENERRP ISR

PROCEDURE DISFLAYZ;

BEGIN
FOR I:=1 TO LENGTH(LINE) DO
BEGIN
WRITE(COFY (LINE,1,1));
NOTE(FPITCH,10) 3
PITCH:=FITCH-13;
END;
END;

(R R ER AR RBRREERR B IR BB R RR BB ERBERRBER RSB EERBEERER AR RBBERPRAERERBREN)

(* Mairn body ©f DRAW BCREEN *)
[y Ty s LR R Ty X e X R 2SR T D)

BEGIN

(8RR APPLESTUFF ) (8 Retain UNIT in memory *)
WRITELN(CHR(12))3
PITCH:=1;

POS:i=13 (# Draw box around screen «)
FOR I:=1 YO 20 DO
BEGIN
BOTOXY (PDS, Q) 3
WRITE( #”)3
POS: =P0S+43;
END;

POS: =2;
FOR I:=1 TO 10 DO
BEGIN
BOTOXY (77,POS) ;
WRITE ("%’ )3
POG: =PDS+2;
END;

POS: =733
FOR I:=1 TO 19 DO
BEGIN
BOTOXY (POS, 20) 3
WRITE("#")3
POS: =P0S-43
END;

POS:=18;
FOR 1:=i TO 9 DO
BLGIN
BOTOXY (1,P0OS)
WRITE("®#" )}
POS: =PCB-23
END}

75




WRITE(CHR (15)) GOT0OXY (21,33 WRITE(" ')
LINE:="PASCAL STATISTICAL'; GOTOXY (22,31 % DISF_AY]L;
GOTOXY (23,5)3 WRITE(® ');
LINE:="PROCEDURES PACKAGE™} GOTOXY (22,53 DISFLAYL;
WRITE(CHR (14))3
LINE:=" (PSPF)’; GOTOXY (34,73 DISPLAY1;
LINE:="FOR’ ; GOTOXY(X7,10) % DISPLAYLS
LINE:="MICROCOMFPUTER 3 GOYOXY (27,12) 3 DISF_AY2:
LINE:="Programmed by’} BOTDOXY (33,53 DISFLAYZ;
LINE:="Davad F. Kunkel’} GCTOXY (32,173 DISFLAYZ;

END; (8 End of DRAW SCREEN #)

(BB AR ERER I DR BB R R RS SRR F RS U B SRR R R RBERBFRFE R BRI U R RS EBRER R BB R BESES)
PROCEDURE OVERVIEW;

(HEPBBEBRBBBRBBBFAEBBBRBBEUBRUF S ABBERRBEBRRBERPRBRR BB B RERRPERRERREE)

(€] Procedures internal to OVERVIEW )
(’.i..l’....l‘..{.QQIG}Q!QO&.GQ‘G‘{QQQ.ii&l..iii.G‘l‘l’&"..'..ilﬁii.’.)

PROCEDURE PAGE !}

BEGIN
BGOTOXY (0,5) 3
WRITELN('This package does Multivariate ',
'Stetistical analysis.’,CHR(13))3
WRITELN(’The following modules are available:’,

CHR (13)) 3
WRITELNTC? 1 -~ Data file preparation’)}
WRITELNC( a - Create » new data file’);
WRITELNC b - Bave a file to disk’);
WRITELN(® c - Load a file from disk’);
WRITELNC(® o ~ Modi1fy data in a f1le’);
WRITELNC’ ® - Echo-check data in a f1le’)}
WRITELNC? 2 - Canonical Correlation analysis’);
WRITELNC® I - Factor analysis’)j

END; (# End of PAGE 1 #)

(BRI R RN R R BB AR RN B R R AR BN R RSB S BRBRR B R BB BB ERBRRBRBERR BB RN RS)
PROCEDURE PAGEZ2;

BEGIN

BOTOXY (0,33

WRITELN(’Data file specifications are NOT under ',
*user control.’,CHR(13))}

WRITELN(’'The following criteria exist:’)}

WRITELN(® 1 -~ Upper limt of ' ,MAXBIZE,
' fields per record’)s

WRITELNC® 2 - Upper l1limit of ' ,MAXREC,
* records in file’)}

WRITELNC’ 3 - All records ’',CHR(15),°MUST",
CHR(14),' be numeric’,CHR(13),CHR(13))}

WRITELN(’There are two types of user inputs:’,
CHR(13))3

WRITELN(® 1 - wWhen asked to ""ENTER’' & value, ',
'you should type your’)}

WRITELNC® response, then press the °*,CHR(15),
"RETURN® ,CHR(14),’ key.')$
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WRITELNC’ 2 - When asked to **PICK’’ an option °,
'or asked a Yes or No question,’);
WRITELNC? the ’,CHR(15),"RETURN’ ,CHF (14),

' key need not be pressed.’,CHR(13));
WRITELNI(CHR (15),"NDOTE:’,CHR(14),’ Y u will be askec’,
' if you have a printer on-.ine. 14 you');s
WRITELNC say YES and there is not, the 7,
*program will run slower'’);j
END; (# End of PAGE 2 +)

[ T L Y R T S Y I I I ITII Y
(" Ma:1n bod, of OVERVIEW )
[ T Ry I I T I T I I YTy TYIYY Y

BEGIN
WRITELN(CHR (12}, *:116,CHRI(1%),’ PASCAL STATISTICAL ’,
*PROCEDURES PACKABGE ’*,CHR(14));

PAGE 1 ;

BOTOXY (22,22

WRITE(’Press ary key to continue b
GETOPTION(DFT) 3

ERASE (5,18) 3

PAGE2:

GOTOXY (22,22);
WRITE("Press any key to continue ')
BETOPTION(OPT) 3

END; (# End of OVERVIEW #)

(R RE AR R R R R AR R B R R AR R R AR SRR R R B R A SR AR R R A ER AR R R R R R RFRR SRR RSB RBERR RN )
PROCEDURE GETSPEC;

BEGIN

WRITELN(CHR(12),* °*:14,CHR(15)," PASCAL BTATISTICAL ’,
*PROCEDURES PACKAGE ’,CHR(14))3

GOTOXY (0, 10)3

WRITE(’Do you have a printer? * ,CHR(15)," (Y/N)’,
CHR(14)) 3}

BETOPTION(OPT) S

WHILE (DPT<>’Y") AND (OPT<>"y’) AND
(OFT<>*N’) AND (DPT<>’n’) DO

GETOPTION (DPT) 3

IF (OPT="Y’) OR (OPT='y®) THEN
PRINTER: =TRUE

ELSE
PRINTER: =FALSE

END3 (¢« End of GET printer BPECification &)
(BBBERBBBOBBERRBRBRRBREBBRBRBBRRRBBEBRBFRBBRBRBBEBBIBERRRBRRRBBREREE)
(® Main body of BTART UP *)

(HBBBRRBBBBRBERERRBERRRBRBBBEBRSRRERRRFRBEEF RSB RRERBERRBRBRORRERREN)

BEGIN




(88K MAIN_UNIT =) {(# Retairn UNIT 1n memory #)
DRAWSCREEN;

GOTOXY (20,23);
WRITE(’Do you want introductory remarks” *,CHR(1S),
* (Y/N)’ ,CHR(14:)3
GETOPTION(OPT) 3
WHILE (OPT<>’Y’) AND (DFT<>"y’) AND
(OPT<>’N’) AND (DPT<>'n’) DO
GETOFTION(OFT) 3

IF (OPT="Y’) OR (OPT="y’) THEN
OVERVIEW;

GETSPEC: (» Ask 14 printer online #»)

END; (# End of START UP #)
(BB BERBEREEEBRERBRBBEEBRRERRERSEFSRERBRERS B ERBERBEBFRRIFRRBRRBEEREER)
(n Initialization part of UNIT )

(BRERBRRERRBRBEERRBRBRERRRBRB BB R BA BB BERRBBBRERERBRBERRRBBRERBBRREN)

END.
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(#8S+w)
UNIT DATA_MOD;

INTERFACE
USES TRANSCEND, MAIN_UNIT, MU_A, MU_E, MU_C, MU_D, MU_E;

PROCEDURE DATAMODULE (VAR DATA:RAWDATA:IVAR SPECS1:HEADER1:

SR VAR BFECS2:HEADER2; PRINTER: BOOLEAN) ;

Wl IMPLEMENTATION

SIS

::J (BURBRBBBBERBERBPEERDERERERBRBEBE PR ERERERREEFERBRERBRBERBRRRERBERERRERERS)

s [ Main body of DATA_MODule )

‘ (BERBBERRERBEEFFEREREFFRBRERRRERRERBER R R BB ERDEBERRRARERRREERRREERBRESS)

N PROCEDURE DATAMODULE; ‘

}:: (BRBERBRERRBRBSRRERERBERERBRBRERERERERBEBES SRR RRREREBRRERBRBBFRBRRDRES) ‘

:':-. (# *)

g}{ (® This procedure handles data input, modification, and .)

WD (» data storage to disks previously formatted by )
(» the PASCAL operating system. )

e (» *)

(" This procedure needs as input: )
(» *)
(% DATA — Array of and for data storage )
(% SPECS1 - Array of field or variable names )
(® SPECS2 - Array of field widths & file specs *)
(s PRINTER - Indicator of printer presence )
(® *)
(= This procedure provides as output the above arrays *)
(» stored on disk or printed toc screen and printer. *)
(£ -)

(XTSRRI ISR LSS 222223 22222222222 222 2 D)

VAR

I OPT: (&« Menu option )
- CHAR;
- DONE: (# Completion indicator #)
e BOOLEAN;

5i;

T T T T T YT P Y YRR R YRS
) (= Internal Procedure )
oy Y Y Ty YT Y YT YRR AT P YRR TR RS
Sl PROCEDURE GOTOPMENU;

BEGIN
WRITELN(CHR(12),* *:28,CHR(15),’ DATA MODULE *,CHR{14))3
BOTOXY(0,5) 3
WRITELN(’'Select desired option:’)

WRITELN(’ 1 - Create a new data file’)s
WRITELNC® 2 - Bave a file to disk’)}
WRITELNC(’ 3 - Load a file from disk’)}
WRITELNC(® 4 - Modify data in file’);
WRITELNC(® % - Echo-check data in file’)}
WRITELNC(® & - Exit DATA MODULE’)}

GETOPTION(OPT) 3

a8
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WHILE (OPT<*1’) OR (OPT>"6") DO
BETOPTION(OFT) ;

CASE (OPT) OF

*1’: MAKEFILE (DATA,SPECS1,SPECS2)
*2”: SAVEFILE (DATA,SPECS1,SPECS2) S
*3": LOADDATA(DATA,SPECS1,SPECS2);
*4’: MODIFILE (DATA,SPECS1,5PECS2)
'S’: ECHOFILE (DATA,SPECS!,SPECS2,PRINTER)

*6": DONE:=TRUE;
END; (# End of CASE #)
END3 (# End of GO TOP MENU &)

(BERRBRFBRREBRBAEBRBER RSB R R R B SRR RBESRRRBRRESAFREJRBR BB RBBERBBERRS)
(» Main body of DATA MCDULE .)
(HRRBBRBBBRERRRRBLBBRS R RSB EBRERRRERERRBEBBRBERBEPERBBABBRSEEEBRE R OB 0)

BEGIN
DONE : =FALSE 5
WHILE NOT(DONE) DO
GOTOPMENU;
END; (# End of DATA MODULE #)

(BRBBBBRBRBBBRBERBERRERBFERBBRBERBERBRBEFERBERRRRERERALBRRBEEREERBERRS)

(» Initialization part of UNIT »)
(IGGG'G...C.GGGQOCGOGCCCGICClGOGGI.GIDQ{GQ’Q}OG}Q'O&'.'OQG.IOl'GllCI)

END.
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UNIT CANCOR_MOD;

INTERFACE
USES TRANSCEND, MAIN_UNIT, MU_E, MU_F, MU_G, MU_H, MU_J, MU_K;

PROCEDURE CANCOR (VAR DATA:RAWDATA; VAR SPECS1:HEADERIS
VAR EPECS2:HEADERZ; PRINTER: BOOLEAN) 3§

IMPLEMENTATION
(BB R R BRI PR BB SRR B R B RF R R BB ER AR E BB USRI RN EFBE RS SR AR IR B BRI RRED)

(= Main body of CANCOR_MODule )
(BRBBBBRBRRB SRR BB ERRBERR AR B EB RS RBERREERERRRB R R AR RRRBRRERSEEERERRDRENS)

PROCEDURE CANCOR;

(BREBRBBBEBRBEERBEER R R AR ERRE R R B SRR B REE BRI BB ER SRS RS ERBRSRRERBRRERRRE)

(» *)
(= This procedure allows for the division of the DATA )
(= array into two sets of variables. It then *)
(= derives a linear combination from each set *)
(» such that the correlation betwezn the two )
(® linear combinations is maximized. )
(s )
(* This procedure needs as input: *)
(% )
(= DATA - Array of data to be analyzed )
(» SPECS1 - Array of field or variable names *)
(= SPECS2 -~ Array of field widths & file specs ")
(» PRINTER - Indicator of printer presence -)
(» *)
(» This procedure produces and outputs the canonical )
(= variates and the correlations between them. )
(» *)
(® NOTE: The rawdata is standardized but not )
(» automatically saved to disk. )
(» »)

(RBBBRBBERBERBBERERBRREBRBBBURBERERPRREBERRBRBERERRRBRRBERBERBEERR%RE)

VAR

I, (# Iteration counter )

P, (# Number of criterion variables &)

K, (& Number of predictor variables «)

NUMREC, (# Number of records in DATA o)

WIDTH: (# Number of fields in DATA «)
INTEGER;

oPT: (& Menu option )
CHAR;

BROUP: (# Variable type designations )
HEADER?Z3

XBAR, (& Variable means )

8DEV, (# Variable standard deviations &)

EIGVAL, (# Calculated eigenvalues )

CANCORS, (# Canonical correlations )

WILKSL, (# Wilk’s Lambda statistics )

CHISER: (¢ CH]I Bquare statistics .)
VECTOR}S

CORRMAT, (# Sample Correlation Matrix &)
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EIGVEC, (# Eigenvectors/Y Canonical wts #)

A, (» Matrix to get eigenvalues of #)

BETA: (# Scaleg X Canonical weights )
MATRIXS

FEAS, (# Feasible matrix inversion -)

DONE : (# Completion 1ndicator .)
BOOLEAN;

(Q.l..'.'...‘l.il‘i.l}{"'l“"""ﬁ"l‘lii’.Q.”G’Gll."‘lli.ib{’l.’)
hY (» Internal Procedures -)
(.0...0..‘.}&’!{QC.&{Q{Q{.&G{.Q{"’C.{}QQ‘Cl'}il‘l‘!l‘.ili&iili&&.’l.')

-
LN
% PROCEDURE GETVARSNETARTS;
LS
NN BEGIN
(#8R MU_F @) (# Retain UNIT 1n memory #)

. ASSIGNVARIABLES(SFECS1,8SPECS2,GROUF, 1,FEAS)

i IF (FEAS) THEN

“ BEGIN
P:=GROUF[-1);
K:=GROUPLOJ;
ERASE (5, 18) 3

IF (PRINTER) THEN

BEGIN

WRITE(PTR,CHR(12) ,CHR(1B),CHR (14),

* *37,'CANDONICAL CORRELATION’,
CHR (20) ,CHR(15)) ;
FOR 1:=1 TO 3 DO
WRITELN(PTR) ;

END;

BOTOXY (0,22} 3
. WRITELN('Calculating MEANS & STANDARD *,
S, *DEVIATIONS. . .Please stand by ’)s

CALCULATE (XBAR, SDEV, DATA, SPECS1, GROUP, NUMREC,
WIDTH, PRINTER)

ERASE (22,1)3
GOTOXY (0,20)3
WRITELN('Select desired option:’);

WRITELNC(® 1 - Proceed with *,
'standardization’);
WRITELN(’ 2 - Exit CANCOR routine’);

BETOPTION(OPT)
WHILE (OPT<>"1’) AND (OPT<>’2’) DO
BGETOPTION(OPT) 3
ERASE (20,3) §
IF (OPT="2") THEN
DONE : = TRUE
END
ELSE
DONE: =TRUE ;

END3} (& End of GET VARiableS aNd STATisticB #)

(LYY YYYYIYYYY YT YYIYRYCYYY SRR SRR 22 22222222 22223222322 22222222y Dl
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CAM I L L e . LT . "“'"7]

‘n ._'x
:9..
S ]
NS
>
.;::...:
e
A PROCEDURE STANDNGETCORRMAT;
SNy BEGIN
T (#8R MU_G =) (# Retain UNIT in memory )

ERASE (5, 18) 3

GOTOXY (0,20);

WRITELN(’Gtandardizing designated variables. . .7,
*Please stand by ")

STANDARDIZE (DATA, XBAR, SDEV, GROUF ,NUMREC ,WIDTH, " 2" )3

GOTOXY (0,22)}

WRITELN(CHR(7), "Generating Correlation Matrax. . .°,
'Please stand by ")

GENMATRIX (DATA, CORRMAT ,SPECS1, GROUP, NUMREC,
WIDTH,PRINTER) ;

BGOTOXY (0, 20) 3
WRITELN(’Select desired option:’);

WRITELNC’ 1 - Proceed with statistics ’,
'calculation’)s
WRITELN(® 2 - Exit CANCOR routine’);

GETOPTION(OFT)
WHILE (OFT<>"1") AND (DPT<>’2’) DO
GETOFTION(OPT) 3

IF (OPT=’2") THEN
DONE : =TRUE

END; (# End of BETANDardize aNd GET CORRelation MATrix #)

s
.

‘:.:' (."..l"l..l.'.l'...'{i""ll’.“G..O‘G’...l‘l.l.‘l..."....C.I‘GOO')
NN PROCEDURE CALCULATESTATS;
b BEGIN

i (#8R MU_H #) (# Retaimn UNIT in memory #)

ERASE (2,21) 3

GOTOXY (0,22) 3

WRITELN('Calculating Eigenvalues. . .”,
'Please stand by ")

PREPTOE1G (CORRMAT,P,K,A,FEAS) ;

r IF NOT(FEAS) THEN (» Multi-collinearity trap )
- BEGIN

A GOTOXY (1,22)3

A WRITELN(CHR (15), " WARNING: '’ ,CHR(14)," Data is ’,
o *multicollinear. CANCOR can not proceed’)}
e WRITE(® *:11,’Press any key to exit *)s

o BOTOXY (0,22) 3

S0 BETOPTION (OPT) 3

SRS DONE : = TRUE 3
S END3;
'3?2 IF NOT(DONE) THEN (# Continue calculating stats @)
.l’ '

s

.
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BEGIN
EIGEN(P,A,EIGVEC,EIGVAL) ;

ERASE (22,1)3

BOTOYY (0,20)3

WRITELN(CHR(7),’Calculating Canonical ’,
*Correlations, Wi1lk’’s Lambda, and ’°,
*CHI Square. . .’ ,CHR(13))3

BETCANCORSTATS (EIGVAL , CANCORE, WILKSL ,CHISOR,
NUMREC,F,K,PRINTER) ;

GOTOXY (0,20
WRITELN(’Belect desired option:’);

WRITELNC(? 1 - Proceed with Canonmical ',
*Variable calculatiorn’)}
WRITELNC® 2 - Exit CANCOR routine ’)3

GETOFTION(OFT) 3
WHILE (DFT<>’1’) AND (OFT<>'2’) DO
GETOPTION(OFT) §

IF (OPT="2") THEN
DONE : =TRUE §
END;

END; (# End o4 CALCULATE BETATisticS #)

(REP SRR R BB BB PRSI SR BB R BB R ERE BRI R AR BB R BB EE BB BB BRRERE R R RO RERENBERERBON)
PROCEDURE BGETSTRUCTCORR;

BEGIN
ERASE (5, 18) ;
GOTOXY (0, 22)3
WRITE ('Calculating Canonical Variate Coefficients’,
. « +Please stand by ')

GETCVCS (CANCORS, E1GVEC, BETA, CORRMAT, SPECS1 ,
GROUP, PRINTER) 3

GOTOXY (0,22) %
WRITE("Calculating Canonical Variate Scores. . .’,
'Please stand by ")

BGETCVSES (DATA, BROUP,EIGVEC, BETA, NUMREC,
WIDTH,PRINTER) }

BOTOXY (0,22)3%
WRITE(’Calculating Structure Correlations. . .’,
'Please stand by ')

STRUCTURECORR (EIGVEC, BETA, CORRMAT,E1GVAL , BPECS!,
BROUP,WIDTH, PRINTER)

END; (» End of GET STRUCTure CORRelations &)
(SRR RNBRBBBBBLBUERERBREESERBBBBRBBEESIAFRRBEEBBREER BB SRR B ERARRE)

(& Main body of CANCOR )
(RN G IO RRNBRERIR RS ERRBRR PSSR SE RN RRBREERBS AR BRERBRRREEREERBBRRNY)
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BEGIN
NUMREC: =GPECSZI-113 (# Initialize parameters *)
WIDTH: =SPECSI(0];
DONE : =FALSE
FEAS: =TRUE;

WRITELN(CHR(12),* *:20,CRR(15),’ CANONICAL CORRELATION *,
"ROUTINE *,CHR(14));
GOTOXY (Q,20) 3
WRITE(LN(’Select desired option:’);
WRITELNC? 1 - Proceed with variable selection’);
WRITELNC? 2 - Exit CANCOR routine’);
GETOPTION(DPT)Y;
WHILE (DPT<>'1’) AND (OFT<>'2*) DO
GETOPTION(OPT) 3
IF (OPT="2’) THEN
DONE : =TRUE ;
ERASE (20,3);

IF NOT (DONE) THEN (# Input & Calculate statistics #)
GETVARSNSTATSS

IF NOT(DONE) THEN (# Standardize ¥ Get Corr Mat )
BTANDNGE TCORRMAT 3

IF NOT(DONE) THEN (» Calculate statistics *)
CALCULATESTATS;

IF NOT(DONE) THEN (# Get Structure Correlations *)
GETSTRUCTCORR

END3; (# End of CANCOR =)
(BB RBBBBRRBBRRBBRRBRERERS B RBRRBEREBEEBERRRBARERBERERERERNBRBERRRBRER)
(s Initialization part of UNIT )

(ROPRBBRBABRBREBRABIBERRZRERERRS S EBFRRBRRERRBRBRBRABBEBEERBRRERBERRRBBRRES)

END.
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N N

o UNIT FACTOR_MOD;

1, _'hn_

AENG INTERFACE

R USES TRANSCEND, APPLESTUFF, MAIN_UNIT, MU_E, MU_F, MU_G,
MU_H, MU_I, MU_K;
]

CAS PROCEDJURE FACTOR (VAR DATA:RAWDATA; VAR SPECSI:HEADER]:
VAR BPECSZ2:HEADERZ; FRINTER: BDULEAN ;

IMPLEMENTATION
S [CZ X2 TR YT 2 Ny Ty Ry Y N T I Y T I T I N eI

SAN (% Main part of FACTOR_MODule .)
(0...0{'.'0.‘0'.000’0.&{I'G.’Ql'i“.".i’l.l."{i‘il.i"liili'blb.bl)

PROCEDURE FACTOR;

~
:\: (.I.GGGQQ..G.G.&GQIl&illlili.ll’l.QG"GG§GQOCGQGCGC&CGCOCCQGGQOIl&li)
- (» -)
(» This procedure looks for an underlying pattern of *)
> (= relationships between members of a decsignated )
A (s set cf variables so that a possible reduction -)
- (& to a smaller set of factors or components can )
;2} (» be done. *)
: K (» *)
{_’ (» This procedure needs as input: )
et (» DATA - Array of data to be analyzed .)
= (» BPECS]1 - Array of f1eld or variable names .)
(» BPECS2 - Array of fi1eld widths & f1le specs »)
- (3 PRINTER - Indicator of printer presence )
SN (® *)
;“f (s This procedure producee and output the Factor &)
::. (® Loadings, Communalities, Coefficients, and )
s (s Bccres for a given set of data, )
<t (® )
f«' (FBBBBRRRREBBBBERRPIBERBRRRRRBFRBERFBREBRRBEFBBREREBRERBERBEBRDBEERRERRRD)
4 ]
A VAR
RN I, (# lteration counter )
g N, (# Number of Factors *)
o~ NS, (# Number of Significant Factors #)
S0y NUMREC, (# Number of data records )
AR WIDTH: (# Number of record fields )
T INTEGER;
; OoFT: (# Menu option )
. CHAR;
BROUP: (# ldenti1fies designated set )
HEADERZ2;
FERE, (# Feasi1bility indicator -)
DONE : (¢« Completion indicator )
BOOLEAN;
XBAR, (# Array of field means *)
8DEV, (# Array of field Standard Dev. #)
EIGVAL: (# Array of Eigenvalues )
VECTOR;
CORRMAT, (¢ Correlation matrix )
L. EIGVEC, (¢ Array of Eigenvectors )
.}}: FACTCOEF: (# Array of Factor Coefficients &)
| 2
n::\‘
N
A
AN
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A A AR A T
'.;-j MATRIX;
: (BB PBRBBBERBRABBERBPBRBIRRBEFERFRERGERRBBD XA R B EERRR B EERTRERBERRIREES)
B (= Internal Procedures *)
_-.\“- (BB BB FBERERBERRER SRR PR LB R B R BB ERBRBRRBRRRESRSRRARRSRSERBRIRESBERES)
. PROCEDURE INPUTNCALCSTATS;
" BEGIN
S (#8R MU_F #) (# Retain UNIT 1n memory #)
N ASSIGNVARIABLES (SPECS!, SPECS2, GROUF, 2, FEAS) ;
: IF (FEAS) THEN
BEGIN
N IF (PRINTER) THEN
% BEGIN
s WRITE(PTR,CHR (12),CHFR (18),CHR (14),” ’:10,
. *FACTOR ANALYSIS’®,CHRK (20) ,CHR (15) )3
- FOR 1:=1 TO 3 DO
- WRITELN(PTR) ;
-l END;
o N:=GROUFLOJ;
- ERASE (5,18);
R GOTOXY (0,22)3
) WRITE(’'Calculating Means & Standard Deviations’,
‘ . . .Please stand by *)s
CALCULATE (XBAR,SDEV,DATA, SPECS1, GROUP, NUMREC,
WIDTH,PRINTER) 3
Nty
S BOTOXY (0, 20) ;
:"_{: WRITELN(’Srlect desired option:®);
. WRITELN(’ 1 - Proceed with ’,
. *Standardization’);
.. WRITELN(' 2 - Exit FACTOR routine’,’ ’:30);
¢ GETOPTION (DPT) 3
S WHILE (DFT<>*1’) AND (DOPT<>*2’) DO
‘_:.' BETOPTION(OPT) 3
e IF (OPT="2’) THEN
- DONE: =TRUE;
Y END
e ELSE
A DONE : =TRUE 3
END; (@« End of INPUT variables & CALCulate BTATisticS #)
(BB RBRBBRBBABEBRERRBBRBEERRRBERRBRBRERBBREBBRBBHERBRERRRERBERBRBERRS)
PROCEDURE STANDNGETCORRMAT;
- BEGIN
.x (#8R MU_G ») (# Retain UNIT in memory &)
. ERASE (S, 18) ;
h GOTOXY (0, 20) §
e WRITE (*Btandardizing data. . .Please stand by ")
BTANDARDI ZE (DATA, XBAR, SDEV, GROUP , NUMREC,WIDTH, "2 )}
L ]
]
)
.l\i
._%'
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GOTOXY (0,22) 3
WRITE(CHR(7),’Generating Correlation Matrix. . .°,
'Please stand by ’)3

GROUPL-11:=TRUNC (N/2.0)3 (# Partitions *)
BROUPLO]: =N-GROUPL[-113;

BENMATRIX (DATA, CORRMAT, SPECS1, GROUP , NUMREC ,
WIDTH, PRINTER) ;

BGROUPLO]I=Nj;
60TOXY (0, 20) 3
WRITELN('Belect desired option:’);s
WRITELNC’ 1 ~ Proceed with FACTOR calculation’);
WRITELNC® 2 ~ Exit FACTOR routine’);
BETOPTION(OPT) 3
WHILE (OPT<>*1') AND (DPT<>*2’) DO
GETOPTION(OPT)

IF (DPT="2’) THEN
DONE: =TRUE

(# End of STANDardize & GET CORRelation MATrix #)

(BRBBBRBBERBRRRERERERBREEB R SRR RRREERRRRRRRRERRE RGBT R RS TB 8 )
PROCEDURE GETSTATBNSCORES;

BEGIN

ERASBE (2,21)3

BOTOXY (0,22)3

WRITE(’Calculating Eigenvalues. . .’
'Please stand by *)3

EIBGEN (N, CORRMAT,EIGVEC,EIGVAL) ;

ERASE (22,1)}

S8ELECTFACTORS (NS, NUMREC, EIGVAL , BROUP, PRINTER) §

BOTOXY(0O,22)%

WRITE('Calculating Factor Loadings. . .7,
‘Please stand by *)s

FACTORMAT (EIGVAL ,EIGVEC, FARCTCOEF, BPECS1, GROUP,
WIDTH, PRINTER) ;

B0TOXY (0,22) 3
WRITE(’'Calculating Factor Scores. . .°,
'Please stand by ")

BETFACTBCORES (DATA, FACTCOEF , BROUP, RUMREC,
WIDTH, PRINTER)}

(# End of BET BTATistics & factor BCURES &)

(HRBBBBBEHBRBRRAIGREGRAERBRBRASBEERIBEREBEBSBRRBBBABRBERRGRRBERBERRRERER)

Main body of FACTOF routine )

(HBBBEAREHEHBEBFBERRBRBBBRRBRRBISFITRERSBARFERERREEEERRERFRBBERABRERS)
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o BEGIN

AN NUMREC: «BPECS2(-113
WIDTH: =SPECS2L[013

e DONE : =FALSE$

2 FEAS:=TRUE;
A WRITE! i(CHR(12)," *:2B,CHR(15),’ FACTOR ANALYSIS ROUTINE °,
CHR(14))%
80T XY (0,20)3

N WRITELN(’Select desired option:’)s

.:-‘_. WRITELN(® 1 - Proceed with variable selection’)s
WRITELN(® 2 - Exit FACTOR routine’)s

., GETOPTION(OPT) §
' WHILE (OPT<>'1%) AND (OPT<>’2°) DD

A4 GETOPTION(OPT) 5

o IF (OPT='2’) THEN

S DONE: =TRUE ;

O ERASE (20, 3) 3

i IF NOT(DONE) THEN

INPUTNCALCESTATSS
.‘ IF NOT(DONE) THEN

NS STANDNGE TCORRMAT 3

i IF NOT(DONE) THEN

™ GETSTATSNSCORES;

N

! END} (# End of FACTOR routine &)

X (.'.COGIGOQI'CC..l’}.l.“&.iI»..ll»’fl66!.6666GGCQGﬁ.l!lil’b...‘l.l&l&&.l&)
R (e Initialization part of UNIT .)
-_‘: 0 (SSSBSRBRBRDBRSERERSRERERRERRBBRBRBBBBESERBEBBERRRBBRBERRESERBSESE2EE)
o END.
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UNIT MAIN_UNIT; INTRINSIC CODE 27 DATA 283

INTERFACE
CONST
MAXREC = 2003 (# Marimum number of records per file &)
MAXSIZIE = 10; (# Maximum number of f.1e.ds per record &)
TYPE
VECTOR = ARRAY[1..MAXSIZE] OF REALS;
MATRIX = ARRAY[1..MAXSIZE] OF VECTOR;
HEADER]I = ARRAY[O,.MAXSI2E) OF STRING[{1S51;
HEADER2 = ARRAY[-1..MAXSIZE) OF INTEGER;
RAWDATA = ARRAY[1,.MAXREC,1..MAXSIZE) OF REAL;
VAR
PRINTER: (# Flag set indicates printer presence #)
BOOLEAN;
DATAFILE, (# Used for data transfer to/érom disk )
PTR: (# File to hold text to be printed )
TEXTS
SPECS1: (# Array of field and variable names )
HEADER1 $
SPECS2: (# Array of field widths & file specs &)
HEADER2;
DATA, (# Array of data used by all routines #)
8CORES: (# Array of FACTOR or CANCOR scores )
RAWDATAS

PROCEDURE GETOPTION(VAR DOPT:CHAR)}

PROCEDURE ERASE (ROW, LINES: INTEGER) 3
IMPLEMENTATION
(RN OBNORRBBRBERBNRRRIBRBRRBEIRBRERBRBR BB RS RBEBRRBERPERRRRBRERBRETRN)
(» Main body of MAIN_UNIT )

(AR BRRBRRIBBRREBABRBRRERRBRBRRERRRRBR BB ABRRRERRRERARR BB RBRRRERRNES)

PROCEDURE GETOPTION;

(U RBEBRBBRRRBRRBBRR R RRARBRRRRBRER AR B SRR BB R RRRRER BRI RBEEREERERN)

(» »)
(# This procedure rings a bell to alert the user to *)
(® a required input, then accepts 1 character, )
(# It is used after menu displays and as means -)
(» of delaying operation until signaled by user. .)
(e )

(RBBRBRRBRBBRBRBBEBRBERBSRRRRRBARRBRRERRERERBERARBBERERBERRBRRRBEIABEE)

BEGIN
WRITE(CHR(7))} (# Ring bell to alert user -)
READ (KEYBOARD,OPT) 3 (& Accept a single character )

END; (& End of GETOPTION #)

(GRNBBEBRBNNBNIRBRBEBIBRBERRRBRBRRBBBRBBERBBRBERBRGBHEBHERBARRERBES)

PROCEDURE ERASE};
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\'. i (» )
-.:;-. (» This procedure erases LINES $rom the screen, .)
Py (# starting from screen positicn (O,ROW). *)

SHA (» *)

‘. (..lﬂlﬁl{lQi!lli.ilb&il&ii&l5GQ’GQG.i'li09'!6‘.6"0.&60.&0!.!!60&0000.)

\ A VAR I: INTEGER; (# Iteration counter )

5‘ BEGIN

Y] BOTOXY (O, ROW) 3

- FDR I:=1 YO LINES DO

oA WRITELN (CHR (29)) 3 (¢ Erases one line #)
Lo END; (# End of ERASE #)

- (lli...l.{ll..il.!l{i.!Q&QGQ.QGQOQG!IQ!Oil’I'GQC’G{GGGGCi."...i’l!! )
(= Initialization part of UNIT )

_"4. (Q.QGQQGQQ.!!!Q{.O’.CG{{!C..Q.ihii!I.i.!’!"l!il'i..i.!'.l!ili.l.il‘i)
-
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UNIT MU_A; INTRINSIC CODE 113

INTERFACE
USES MAIN_UNIT;

PROCEDURE MAKEF ILE (VAR DATA:RAWDATA; VAR SPECS!:HEADERI!;
VAR SPECS2:HEADERZ) §

IMPLEMENTATION
(R R R R B R R BB R R BB R R R R R PR RGN AR R RN B SRS RN BB R USSR R BRI REC PR AREBINED)

(» Mair body of MU_A *)
(B RRBERREBRRBRBRRARRBERERRRGEREREFRRR BB R B ERFRRERIAR B R B RBERERRRIRERRES )

PROCEDURE MAKEFILE;

(FERBBBRRRBBRRSRRRRERERDBRRBERRRBREC R B RBRBBRBBERERBRBERRR BB EREEE)

(» )
(# This procedure accepts as input the contents of a )
(® data array, specifications as to the size and *)
(» width of the data fields and names for each field. #)
(» )
(» This procedure returns as output: *)
(@ *)
(# DATA - Array of raw data as input by user *)
(= BPECS)! - Array of field or variable names *)
(» BPECS2 - Array of field widths )
(* )

(FOBBRRRBRBERBBRRRBEEBBERBRBERRERERBERRERBBRBREERSERIRBERBRBRBBRBBBRER)

VAR

I, (# Jteration counter
coLs, (# Number of columns
FIELD, (# Field identifier
INDEX, (¢ Index into arrays
NUMREC, (# Number of records
ROW, (¢ Row on screen
WIDTH: (& Number of fields
INTEGERS
VALUE: (¢ User inputed data
REALS
DONE : (¢ Exit indicator
BOOLEAN;
oPT: (# Menu option
CHAR}

*)
*)
)
)
)
)
*)

*)

)

*)

(SRS RBERRBRBARRASEREBRREEERRBEEBLBELBRBABRERRRERNBBRERERBEBHBRERES)

(#

Internal Procedures

«)

(SRBBR20022B808BRRR2VBBRRRBRRBEEBRLBBBEBRBBRERBEBRBERARBEBERBERBRER)

PROCEDURE PAGE13

BEGIN

WRITELN(*Before entering the data, modify it as °,
*$ollows: °",CHR(13))}

WRITELN(¢® 1 - All entries must be numeric. °,
‘See user’’s manual for help’)s

WRITELN("® on converting letters to numbers.
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WRITELN;

WRITELNC 2 - Upper limit of ",MAXSIZE,’ fields *,
'or variables per record.’);

WRITELNS

WRITELNY(® 3 - Upper 1limit of °*,MAXREC,’ records ’,
*per doeta fi1le.’)s

WRITELN;

WRITELN(® 4 - Upper limit of 80 characters per °,
'record. This includes all’);

WRITELNC® decimal points and spaces between ",
*$ields.’)s

WRITELN:

WRITELNC(’ S - The first field o any record can °,
'not be 9999. This value’);

WRITELN(’ is used to signify data entry ’,

‘completion.’);
END; (& End of PAGE 1 &

(BB BRRBS IR BRR AR B RRRRRB SRR RBEERERN R PR ERRBRRRB R ERRFRR SRR RSREBRERS)
PROCEDURE PAGE2;

BEGIN
WRITELN(’Order of entry is as follows:’,CHR(13X),CHR(13))}
WRITELN(® First - The number of fields or variables °’,
'is requested,’ ,CHR(13))3}
WRITELNC” Next - The name and width of esach field is ’,
'requested. Remember to’)}

WRITELNC(® leave room for the largest value in ',
'each field., Also, the’);

WRITELN(® field name should be less than or *,
'equal to the width, or it’)}

WRITELN(® will be truncated to fit.’,CHR(13))}

WRITELN(’Finally - Each record is entered, one field at’,
’ a time, After the last’)s

WRITELN(® field is entered, you will be asked ’,
*if any changes need to be’)}
WRITELNC’ made. Enter 9999 in the first field’,

* to signify completion.,”)}
END; (# End of PAGE 2 #)

(HEBRBBRARRERARBERBABR BB R R B R AR AR R ERRRRFBERRBRORBR R RBRERRRERERBRBEE)
PROCEDURE SHOWINSTRUCTIONS;

BEGIN
WRITELN(CHR(12),* °*:23,CHR(15),’ DATA ENTRY °’,
* INSTRUCTIONS *,CHR(14))3
GOTOXY(0,%) 3

PAGE1}

B80TOXY (22,22)%

WRITE(’Press any key to continue ")
BETOPTION(OPT)

ERASE (5,183

60TOXY (0,5)

PAGE2;
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BOTOXY (22,22

WRITE('Press any key to continue ')

GETOFTION(OPT) § i
END; (& End of SHOW INSTRUCTIONS #)

(BOESBRABRPIRBRRPBRRERRRBERRBRBRR PR RIS RS IR BB RS RREFRRRBRERERBRBEBBEREN)
(a8]1 PSPP:GATHERDATA #) (# Include 41le in compilation &)
(E YT TRy y Y Yy e e Y Y Y Y YT XYY Y Y TPy

PROCEDURE DISPLAYMENU;

BEGIN
WRITELN(CHR(12),” *:25,CHR(15),” DATA ENTRY PROCEDURE °’,
CHR (148)) 3
BOTDXY(0,%);
WRITELN(’Select desired option:’)s
WRITELNC(® 1 - Display instructions’);
WRITELN(® 2 - Enter raw data’);
WRITELN(® 3 - Exi1t DATA ENTRY procedure’)}

GETOPTION(OPT)}
WHILE (OPT<*1’) OR (OPT>’3’) DO
GETOPTION(OPT) 3

CASE (OPT) OF
*1°:BHOWINSTRUCTIONS;
' 2’ :GATHERDATAS
*3’ :DONE: =TRUE;

END;

END; (% End of DISPLAY MENU #)

(BPRRRBBERBBSRBRBRBEBERBRERRBERBBBRBEERBBRRBEBRBRRRERBRBRERBEERRRRES )

(® Main body of MAKEFILE *)
(RRBBRSRBRAR BB BRI RRBRBRR RS RBRRRBRERZRBBERBBRBERBBRERBEORBEERBERERS)

BEGIN
DONE : =FALSE;
WHILE NOT(DONE) DO
DISPLAYMENU;
END} (& End of MAKE FILE #)

(HBRABRBBRBNEBBRBBERBEREEBREBBRBBRBERRARBBSRBEBEBUREFREBBIREBERREREES)

(® Initialization part of UNIT *)
(BRRBBRBRRBRBERBRBRBRRABERRSSBBERIRBRBERERABERRRRBBRERBRRRERBERBRERS)

END.
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PROCEDURE GATHERDATAS

(....COGGG‘.'..Q.'l.i"’i..'l'l.i.ll'..&.l..&l.0.!....6600.!...00...)

(» *)
(w This procedure is the main working section used )
(» by MAKEFILE to structure and €111 the data «)
(» and specification arrays. )
(» *)

(...l.'ll.il{li}‘iil..‘&i’il&'l’G'ii&lill.l&.i‘ii..ﬁi.l&i‘.}”!l"ll)

(’.Il...!.l.‘6.06...6..!&{6'06{6.!‘&Q‘l&}.&iillllill&!i'&l.b&i.ll!ll)
(» Procedures internal to GATHERDATA »)
(QGGGGCOO'CQCQI.OG.QGGQl‘&.Q'IllQl’}il&l}l&lll&ll!bl‘}l}lll.b.&biill)

PROCEDURE DISPLAYSPECS;

BEGIN
BOTOXY(0,7)3
FOR 1:=3 TO WIDTH DO
WRITELN(1:7,8PECS2(13:12," *:7,8PECS1[1],CHR(29))}
END; (# End of DISPLAY SPECS #)

(H BRSNS B P AR BB ER PR R BB ER RSB RRR BB BER SRS EN SR BB E RSB ERER S RERBRNRR)
PROCEDURE HANDLE INVAL I1D;

BEGIN
(ng]-%)
WRITE(CHR(B),’” °*:20)%
B0TOXY (1,203
WRITE(CHR(15), "WARNING:*,CHR(14),” Value must ’,
'be & number. Press any key to continue ')s
BOTOXY (0,20) %
BETOPTION(OPT)
ERASE (20, 1) 3
BOTOXY (33,ROW) 3
RESET (INPUT) 3
READ (VALUE) 3
(#8]+&)
END; (# End of HANDLE INVALID entry #)

(BB BEBBRBSEBBBREREBERBEERBRBRBRBREBARBERBRBERBRBERBEBEERBRRARRBBRER)

PROCEDURE ENTERVALUE;
VAR NAME: ETRING; (¢ Field name to enter )

BEGIN
(ag]-a)
ROW: =F JELD+63
BOTOXY (O, ROW) §
NAME : =GPECS1LFIELD];
IF (LENGTH(NAME) >15) THEN (# Truncate names to fit &)
NAME : =COPY (NAME , 1,15) 3
WRITELN(FIELD: 4,NAME: 16,8PECS2IFIELDI:7)}
60TOXY (33,ROW) 3
RESET (INPUT) $
READ (VALUE) 3
WHILE (1ORESULT=14) DO

h ) ﬂ%%ﬁ
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N HANDLE INVAL 1D}

28 DATAINUMREC,FIELD):=VALUE;
~\+. (g ]+n)

A END; (@ End of ENTER VALUE #)

(....6'..‘&'00’..5.6}!'0.*.{ll”li}l.lGl*lil.&}l{ll&..il.iiiil!.{&G. )

PROCEDURE CHANGEVALUE};

;: VAR FIELD: INTEGER; (# Field to be chanrged )
N BEGIN
A (#81-4)

= BOTOXY (0,193
N WRITELN(’Enter field to change:’)s

* WRITELN(® (0 = Skip change)’)s

AW RESET (INPUT) ;

R READ (FIELD) ;
:-‘.; WHILE (IORESULT=14) OR (FIELD<O) OR (FIELD>WIDTH) DO
L.C- BEGIN

- 60TOXY (0,22)3
A WRITE(CHR(7),”Bad field number. Press any °,
yﬁ *key to try again "
o BETOPTION(OPT) 3

s
&

)gz

ERASE (21,2);
B80TOXY (0,21)

hy RESET ( INPUT) §
% READ(FIELD);
{ END; (# End of Invalid Index #)
o ERASE (19, 4) §
f;, IF (FIELD<>0) THEN (& Make change »)
X BEGIN
RN ROW: =F IELD+6;
.:}{ BOTOXY (56, ROW) §
! WRITE(CHR(15),’<= Enter new value:’',CHR(14))}
BOTOXY (33,ROW) §
2 RESET (INPUT) 3
.v} READ (VALUE) §
! WHILE (JORESULT=14) DO
~ HANDLE INVAL 1D}
2 DATAL INDEX, FIELDI: =VALUE}
oy BOTOXY (56, ROW) §
i WRITELN (CHR(29) )}
. ENDs
(ag]+n)
:;3 END; (# End ot CHANGE VALUE #)
::.-: (BEBRRIBRBBVBRRIBRBBSBRBERRGRBRERERBRBBRRBBEREREBBERBRRBRRRRERERBRRS )
o5 PROCEDURE BETFLDWIDTH;
- 5.
( BEGIN
o (sg]-#)
% 4 80TOXY(60,5)3 (# Display column status «)
T WRITE(CHR (15) ,COLS:3,CHR(14))3
s BOTOXY (76,%) }
- WRITE(CHR(15), (BO-COLS):3,CHR(14))}
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GOTOXY (18, ROW) ;
RESET (INPUT) 3
READ (SPECS2[ INDEX )}
WHILE (JORESULT=14) DR (SPECS2C{INDEXI<8) OR
(BPECS2L INDEX1>1%) OR (COLS+SPECS2LINDEXI>B0) DO
BEGIN
e BOTOXY (16, ROW) 3
AN WRITELN(CHR(29))3 ‘
:{- GOTOXY (56, ROW) § (# Error Messages #)
T IF (SPECS2L INDEXJ<B) THEN
j-,: WRITE(CHR(15),"Must be at least 8’ ,CHR(14))3
\ IF (SPECS2LINDEX]>1%5) OR (COLS+SPECS2[INDEX1>80) THEN
. BEGIN
N IF (SPECS2[INDEXJ>15) AND
e (COLS+SPECS2L INDEX1>BQ) THEN
A;«' BEGIN
o IF (BO-COLS<15) THEN
0 WRITE(CHR(15), "Must be no more °,
*than *,B80-COLS,CHR(14))
A4 ELSE
~y WRITE(CHR(1%5),*Must be no more °,
S *than 15°,CHR(14))
~ END
JQ ELSE
N BEGIN
R IF (BPECS2LINDEXJ>15) THEN
i WRITE(CHR(15),’Must be no more °,
, *than 15°,CHR(14))
R ELSE
Y WRITE(CHR(13), Must be no more ’,
% *than ',BO-COLS,CHR(14))
Wy END
_,::_ END; (% End of Error Messages &)
BOTOXY (18, ROW) 3
X RESET (INPUT) 3
e READ (SPECS2L INDEXJ) 3
e END; (®# End of Bad Width #)
Y '.-
A COLS:=COLS+SPECS2L INDEX);
. BOTOXY(60,%5)3 (# Display column status #)
LW WRITE(CHR(15) ,COLE:3,CHR(18));
. GOTOXY (76,%) 3
Do WRITE(CHR(15), (BO~COLS):3,CHR(14))}
O (881+#)
.‘:, END; (& End of GET FIELD WIDTH ®)
4 .:1: (XY TYTY YR YYIYIYYYYRYYYYYRYY SRR IY22SY Y Y XL 2T T2 22 AR 2222222222222 22 T2 YD
H, PROCEDURE BGETFLDNAME ;
<. BEGIN
&N (ng]1-8)
s 60TOXY (26, ROW) §
- WRITE(CHR(29))}
. RESET (INPUT) §
o
e
L
S
o,
i ‘:‘.‘
¢
.
'\.l

. 5
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READLN(SPECS1 [ INDEX]) 3

IF (LENGTH(SPECSIUINDEX]) >SPECSZIINDEX)) THEN
WHILE (LENGTH(SPECSI[INDEX1)>SPECS2TINDEX)) AND
(POS(* *,SPECSI[INDEX])=1) DO
DELETE (SPECS1 [ INDEX1,1,1)3

Aeale ' midB R K &7 P _8_r_c_sm: K 2 a .d

IF (LENGTH(SPECSIIINDEX]) >SPECS2[INDEX]) THEN
SPECS1LINDEX]:=COPY(SPECSI{INDEX]),1,SPECSZIINDEX )
(88 I+a)
END; (# End of GET FIELD NAME #)

PR O S

(R BB BBRERRERRRFRERRERERRBBERERFESBRRRERERRERREREER RS EERARARPRFER AR RNE)

PROCEDURE GETWIDTH; d

var |

OPT: (&« Menu option ) 1

CHAR; ]

BAD: (# Invalid designator *) :
BOOLEAN;

(S EBRBEREBBERRR BB RBEERFEERBEREERBR BRI RRSRBERAERRERBFERERRERBEBEBRRS)
(» Internal Procedures *)
(BRRBRBEBRBBPBBREPIRBRBBBERRSEFRERFRBR SRR RREPERBEEFRBPAREERBRBERER SRR )

PROCEDURE BADWIDTH;

et G N R

BEGIN R
WRITE (CHR(26)) 3 )
BDTDXY (31,20);

WRITELN(CHR (135) ,"WARNING:* ,CHR (14),
' You must erter an integer between ’,
*1 and ' ,MAXSIZE,’.7,CHR(13))3;

WRITE(® ':11,°Press any key to try again *)s

GOTOXY (0,20)3

GETOPTION(OPT) §

ERASE (20, 3) 3

END;

ool St eddie

(BEBBRBRARIRBRERAEBRRERBBERABERRBRBRRRERBRERBREBBEBRRBREERERRBBREERRER)

PROCEDURE GOODWIDTH;

BEGIN
GOTOXY (0,9}
WRITELN(’Do you want to stay with *,CHR(135),WIDTH,
CHR(14),’ fields?’,CHR(13))}
WRITELN(’Select desired option:’)}
WRITELNC? 1 - Change size’)3
WRITELN(® 2 - Go on to field definition®)y
GETOPTION(OPT) §
WHILE (OPT<>*1’) AND (OPT<>"2’) DO
BETOPTION(OPT) 3

e Binliondh NS, Sonbecchalatian

ERASE (7,7)3
IF (OPT=’2’) THEN }

BPEGIN i
BPECS2[03:=WIDTH}
BAD: =FALBE} ]
)
!
]
1
1
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END;

END3;

(RBBERBB BB BB RBR RS R R BB R B R B BRI ERB SR RP R B RBTRERBBBEERRBSERBRRUBE RSN

Main body of GETWIDTH .)

(QlllGQO'.".‘G{..C‘..i.il’.!".iibil{lli.{illilliil'l..‘!’.lliili&i)

BEGIN
(#8]1-u)

BAD:=TRUE;

WRITELN(CHR (12),’How many variables or fields ’,
*of data do you have?’);
GOTOXY (0, S) 3
WRITELN(’Enter an integer of ’,MAXSIZE,
' or less:’,CHR(7));

WHILE (BAD) DO
BEGIN
BOTOXY(Q,7) 3
RESET (INPUT) 3
READ (WIDTH) ;

IF (IORESULT=14) DR (WIDTH<1) OR
(WIDTH>MAXSIZE) THEN
BADWIDTH
ELSE
BGOODWIDTH;

END; (# End of WHILE loop ™)

(#8]+m)

(# End of GET WIDTH #)

(BEBNBBBBABBRRBRNBRBERBR BN AR RS AR EBE NI R BB BB B ERRERRRERFRBRERBERRERRRR NS )
PROCEDURE GETSPECS;

VAR OPT: CHAR; (# Menu option )

(RBRBBNNBEBRBERBERRERBEBBBEBRBREERARSRBRRERBRBARBRERRRBRRFBERRERREEE)

Internal Procedures *)

(BB BRBERBBRBRBEBBERBRREBRBRRRBERBR B LR SRR B ER GRS BRREBRABERBRRRERRERRE)

PROCEDURE INITIALENTRY;

BEGIN
WHILE (INDEX<WIDTH) AND (COLS<73) DO
BEGIN
INDEX:=INDEX+13}
ROW: =INDEX+63
BOTOXY (0, ROW) 3
WRITE (INDEX:7)3

BETFLDWIDTHS

BETFLDNAME 3
END;

IF (INDEX<WIDTH) THEN
BEGIN
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AR RS EA LA LA SO LS OO O I EACAE LA CRAR AL AT O AT I A o ML AEAORCAE A ah i o gt
ACH RAESARTAL QAR G i A o R Al it
AN
N
o
N
AN
S
-
li. WIDTH: =INDEX;
A BOTOXY (1,207
REAR WRITELN(CHR(1%5),’WARNING: ' ,CHR(14),* You ',
AN . ‘are limited to ' ,WIDTH,’ variables.’,
e * There 1sn’’t room for more because’);
AN WRITELN(® *:11,’you haven’’t left room for °,
R "more on the 80-column screen line.’);
3 WRITE(® ’:111,’Press any key to continue’);
- GOTOXY (0,20 3
Ot GETOFTION(OFT)
e ERASE (20,3}
IR END;
ey END;
'-:—-' (HRBRBBBPRRVBERB RSB RRBRRRBREERER BB S BRB R IR RS R BEE R AR SRS RRREERAFSENN)
{u‘ PROCEDURE CHANGEDESIRED;
Ry BEGIN
RS (8 ]1~-a)
AR ERASE (18,5)
;un BOTOXY (0, 20) 3
i WRITELN(’Enter FIELD to change, new WIDTH, ’,
bl *and new NAME (0 = No Change)’);
e ROW: =183
O GOTOXY (&6, ROW) 3
O RESET (INPUT) ;
READ (INDEX)
3}3 WHILE (IORESULT=14) OR (INDEX<O) OR (INDEX>WIDTH) DD
. BEGIN
{ BOTOXY (50, ROW) }
O WRITE(CHR(7) ,CHR(15) ,*"WARNING: * ,CHR (. %),
S * Must be from O to’,WIDTH:3)3
A GOTOXY (60, ROW+1)
D WRITE(’Press any key’);
. GOTOXY (49, ROW) 3
GETOPTION(OPT) 3
P, GOTOXY (6,ROW) 3 (» Erase message #)
-, WRITE(CHR (29))3
ot GOTOXY (60, ROW+1) 3
"o WRITE (CHR(29))
h '. .--
a0 GOTOXY (6,ROW) 5
a RESET (INPUT) ;
| READ ( INDEX) 3
A END; (& End of Bad Index #)
' IF (INDEX<>0) THEN (¢ Change Field #
o BEGIN
S COLS: =COLES-SPECS2( INDEXJ}
BGETFLDWIDTH;
BETFLDNAME;
N ERASE (18,5
D1EPLAYSPECS;
END;
N
o
“a
N
RS
e 100
e
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. IF (COLS<73) THEN (# Allow addition #)
BEGIN
GOTOXY(0,19)3
WRITELN(’Select desired option:’)s
WRITELN(’ 1 - Add a variable’);
WRITELN(® 2 - Stay with *,WIDTH,
’ variables’);

AR N e
AP .
et

- GETOFTION (OPT);
L IF (OPT<>"1’) AND (OPT<>'2') THEN
v BETOFTIDN (OFT) 3

- ERASE (19,3) 5

o IF (OPT="1’) THEN

s BEGIN

{ BOTOXY (50,5) ;

WRITE(CHR(15),°COLS USED:’,COLS: 3,
’ COLS LEFT:’, (BO-COLS):3,

- CHR (14)) 5

. INDEX: =WIDTH;

gt WIDTH: =WIDTH+13

T INITIALENTRYS

»1 END;

~a ERASE (7,16)3

e DISPLAYSPECS;

Tt END;

~

"

- GOTOXY (0, 19)3
( WRITELN('Select desired option:’)s

- WRITELNC(® 1 - Change a field’);

- WRITELN(® 2 - Go on to data entry’)}

\f GETOPTION(OPT) §
L~ WHILE (DPT<>’1’) AND (OPT<>’2') DO
= GETOPTION(OPT);

o END;

(FPBRRRRERBRRERBERBBRRERERRBRBRSERBRBBEBRR B R R LS RRBERBERBRBERBRBERNS)

~ (= Main body of GETSPECS )
;:q_' (RRBBBRBBERBBBBBERBRBRBBRBBBREBRRERERBRERREERERRERRERBERRERDRERBERRER)
l“'

e BEGIN
vf} WIDTH: =SPECS2[013; (¢ Initialize parameters )
o COLS: =03

S WRITELN(CHR(12),"Now enter widths and names for ",WIDTH,
- * fields. The widths ’,CHR(15),’must’,CHR(14),
:, ' be at least 8°)3
L8 WRITELN(’and no more than 15, This includes room for °,
ﬂj *é6 significant digits. Names'’);

o WRITELN(*should be no wider than their field. °,

_}- *Finally, remember the upper limit’)j

.f WRITELN{(’of 80 characters per record, in order to ’,

v ‘display on one screen line.’)}

~ BOTOXY (0,%);
- WRITE(CHR(15),"FIELD NUMBER’ ,*WIDTH":9,

. "NAME’' :8,CHR(14))3
,

2

@

>

“s
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RO

l\:‘

. : _; -

(a GOTOXY (50,5);

S WRITELN(CHR (1%),°COLS USED:’,COLS:3,’ COLS LEFT:’,

-~ (BO-COLS) :3,CHR(14)) 3

S INDEX: =03

AL INITIALENTRY;

b\ WRITELN(CHR(12), 'Current field specifications:’);
; BOTOXY (0,%)

vy WRITE(CHR(1%),"FIELD NUMBER’,’WIDTH':9,

N "NAME’ :8,CHR(14))3;

5 GOTOXY (50,5) 3
: WRITELN(CHR (15),"COLE USED:’,COLS:3,”’ COLS LEFT:’,

- (BO-COLS) :3,CHR (14))
N
- DISPLAYSPECS;
A
- - BOTOXY (0, 19)3
e WRITELN(’Select desired option:’)}
A5 WRITELNC® 1 - Change or add a field’);
e WRITELN(’ 2 - Go on to data entry
F-. 7 GETOPTION(DPT) §
-y WHILE (OPT<>’1°) AND (OPT<>’2’) DO
GETOPTION(OPT) ;
o WHILE (OPT="1’) DO
e CHANGEDESIRED;
p I-":
s END; (@ End of GET BPECificationS #)
4
M -
250 (R I TTTITTTTILLTRYNTYIYYYIN YT IZYR 22222222222 X222 2222 X222 22222 YD)
(- PROCEDURE GETDATA;
yoo VAR
0N oPTI, (# Menu options »)
N oPT2:
o CHAR;
. ¥ NAME : (& Field name .)
' ETRING;
ool DONE, (¢ Completion indicators &)
e FINISHED:
BOOLEAN;

o LT T L T T P P T T PP T T T T T T T T T T T T TP T T TS
o~ (& Internal Procedures »)
) (BB EBER BB BB RN ENBRE RS R RN ER BRI R BB SRR B R B AR ERRBR B R R RRBBRBERRBRNS)

PROCEDURE PRINTHEADINGS

R BEGIN
. FINISHED:=FALSE;
o WRITELN(CHR(12),° ":30,CHR(1%5),* DATA ENTRY ’,
o CHR(18))}
.ﬂ NUMREC : *NUMREC+1}
o IF (NUMREC=MAXREC) THEN (# Data file full »)
o BEGIN
e BOTOXY (0,20) 3
n WRITELN(CHR(7),CHR(13)," WARNING: This is °,
L] .-.
e
oz
o‘\-“l
2
oy
o~
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S 'the last data entry you can make' ’,
{g{ CHR(14))3

ety END;

-\(

b7 BOTOXY (&6,3) 5

YO WRITELN(CHR(15),"RECORD # * ,NUMREC,CHR(14))3;

v .

BOTOXY (0,5) 3
WRITELN(® FIELD’,’NAME’:14,"MAX WIDTH"211,"VALUE’:7);

N WRITELN(® ——o—c’,7—coc?:18,  —o=—vom—e Tl e 1370
N NAME: =SPECS1[13;

_{ﬁ IF (LENGTH (NAME) >15) THEN

N NAME : =COFY (NAME, 1, 15) 5

< WRITE("1”:14,NAME: 16,5PECS2012:7)}

N BOTOXY (55,7) 3

) WRITE(CHR(15),°<= 9999 to stop’,CHR(14));

P END;

::\'\\_ (BEBRBRARBBRBEREEREPRBR SR RERERA R RS FRBR RSP REBEBERB BB ERRRBBESRBERREEOES)
F.
Kt
.:;3 PROCEDURE PICKOFTION;
N BEGIN

: ERASE (20,3)3

MON GOTOXY (0, 20) 3

Ky WRITELN(’Select desired option:’);
A WRITELN(’ 1 - Change a value’)}

-:.,-:- WRITELN(? 2 - Enter next record’)s

AN BGETOPTION(DPT1) 3

ol WHILE (OPT1<>'1’) AND (OPT1<>’2’) DO

- GETOPTION(OPT1)
{ ERASE (20, 3);

L] \.

Lo IF (OPTi="1’) THEN

e CHANGEVALUE

e ELSE

- FINISHED: =TRUE;

NN END;

. ' (..I‘..G.lll..ll"..l.."..l'!iGll&il.&‘CClll..‘i".‘}.li.lll.....!l)
L (n Main body of GETDATA *)
1 "'--"‘ (.ICOQ'.""..O.{.Q'.i&ll..b..”..i&iIl&'l"..Gi!..!’.l.ll'l.ﬁ.i.ill)
L] ’-

A
A BEGIN

ju‘ (#8]1-%)

v NUMREC: =03

v DONE : =FALSE 5
BQ;- REPEAT
:;33 PRINTHEADING}
2N ROW: =73

N BOTOXY (33, ROW) §
IS RESET (INPUT)
) READ (VALUE) §

SR WHILE (IORESULT=14) DO

- HANDLE INVALID;

W "

~

O IF (VALUE=9999,0) THEN

_\; BEGIN (» Completion indicator .)
“a

o

l‘.'
) :,\':

I\;

;:f
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DONE : =TRUE }

NUMREC : =NUMREC-13

SPECS2(-1J:=NUMREC;
END;

1F NOT (DONE) THEN (¢« Record Entry .)
BEGIN
GOTOXY (S%,9)3
WRITE (CHR (29:) 3

DATAINUMREC, 1):=VALUE:

FOR FIELD:=2 TO WIDTK DO
ENTERVALUE;
ENL; (o« End of Record Entry &)

WHILE (NOT(FINISHED)) AND (NOT(DONE)) DO
PICKOFTIONS3

UNTIL (DONE) OR (NUMREC=MAXREC) (& End of REFEAT @)
(e8]+e) (® Turn on 1/0 selé$ check »)
ENL; (&« End of¢ GET DATA &)

(B8040 0E2CERRBRRP0REEPIIBTNIITVBROGETRETRRNQBERRRVABOBBRETBBERIEES)

Ma1n body o¢ GATHERDATA .)

(G886 2RRRREGIBERRRBRRBRIBERIRRCERBERRPRERBBRGRRIIBARBABRANGNES)

BEGIN

WRITELN(CHR (12)," *:30,CHR(15),* DATA ENTRY * ,CHR(14))3

80TOXY (0,53

WRITELN(CHR(1%)," WARNING:®’,CHR(14),° ODnce this section °,
'i1s started, dats that has not beern saved’)}

WRITELNC to disk via the SAVEFILE procedure °,
"may be contaminated.’)}

BOTOXY(0,10)%

WRITELN('Select desired option: ')}

WRITELNC® 1 - Btart deta entry’)g

WRITELN(’ 2 - Exi1t this procedure’)}

GETOPTION(OPT) §

WHILE (OPT<>"1’) AND (OPT<>*2') DO

GETOPTION(OPT)

IF (OPT="1°’) THEN (s Accept data .)
BEGIN
GETWIDTH;
BET~PECS;
. TA}
END-
(o Er 3 'ER DATA &)
(eansnsesnsnanss . Px 3 . BHBRBESHERPBBRBRBIBRLE228000200802008000)
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*-'::..’
%_-, UNIT MU_B; INTRINSIC CODE 12;
; :;:j INTERFACE
AR USES TRANSCEND, MAIN_UNIT;
% PROCEDURE COMPUTE (VAR DATA:RAWDATAIVAR SPECS!:HEADERL;
o VAR SPECS2:HEADER2; INDEX: INTEGER) 3
~_'.-‘
-\:.'- PROCEDURE RECODE (VAR DATA:RAWDATA; VAR SPECS1:HEADER];
:?'\' VAR SPECS2:HEADERZ2; INDEX: INTEGER) ;
N IMPLEMENTATION
v (REBRBBREREBRBEFRR R RBPERRBERAERBERRBRBRER RS RGBS BRRERRFRBERERERBRB SRR R)
- (= Main body of UNIT MU_B »)
'\"‘ (BRBBRRBRRBRBERBBRB BB ERBARBERBREERSPREERARRRBRBRRRBPRBEDREEFBRBERBREIRES)
A
*\'_'B PROCEDURE COMPUTE;
«
‘:-': (BRBBREEBRCBRBREBRERSFREEERRRERSRBRERRESEFERBRRBREFEERRERBEPRERBBEBRERES)
(= )
b (» This procedure 4ills the indexed field in the data .)
\";\‘ (* array with a computation based on one or two *)
.,.\' (= fields / user input constants and one operand. *)
\AY (" )
o
:.‘: (ROSEBBBERBRRERERBREBEERER SRR ERBBEREREERESBERFREFEREERRERERERRERRERRRR)
A
o VAR
I, (# Jteration caunter *)
{ NUMREC, (# Number of records «)
AN VAR1, (¢« 1ist or only variable )
I8 VAR2, (# 2nd variable, if req. )
- WIDTH: (¢ Number of fields )
RS INTEBER;
MO NUM1L, (¢« 1st or only constant )
WP NUM2, (¢« 2nd constant, if req. )
! VALUE: (# Computed value *)
> REALS
e oPT, (¢ Menu options )
N oPTI,
ey oPT2,
-.!;\' OPERAND: (s Selected operation .)
LAY CHAR;
Y
- (EITTTITTTTYYTIRXSNYTAYYSISITTITFY Y2222 222 L2282 222222222 22 2ggz eyl
. (# Internal Procedures *)
:'-J' (BB BBBRBRBRBEBRERERBRBERRBBRRAERERRRERRBERERBRBEFHERARBRBRBRRBRRREEE)
N PROCEDURE PICKOPTION;
A
:-.-' BEGIN
2 4 BOTOXY (0, %)
b WRITELN(’'This routine works by performing a computation ’,
S *based on one or two fields’)}
I WRITELN(’and/or user input constants and one operand °,
-‘:". " (4,~y0,/,@tc.)s Any undefined’)}
Sy WRITELN('results will be stored as 99.999%., Gee user’’s °’,
o’ » .
x‘;( Quide for information on running®)s
s )
> N
A
oy
-~
e 105
e

g

(XA
0

YR

N \-’ . “'-‘\- ..-:.w -«

PRI
-
L)

7

NSRS TR LN
A

e B O N S S N N N N N A ﬂ
Aug - \&\’ - AN A RGPS UG WORONCRE G G SN X




MBS W SR A Ml Al A e G I Fe S RS- A v orTwTvYy

%4

s
ﬁf "‘-"‘- le,
B T SRR

&

,,_,
» ) ’

haty WRITELN(’this procedure more than once for 2 or more °,
}e: ‘operations.’)}

o BOTOXY (0,10) 3

:\*‘ WRITELN(’Select desired option:’)3

T WRITELN(® 1 - Proceed with COMPUTE’);

8" WRITELNC 2 - Exit COMPUTE FIELD")$
: GETOFPTION(OFT) 3
WHILE (DFT<>’1°) AND (OPT<>’2’) DO
GETOFTION(OPT) §
END; (# End o+ BELECT OFTION )

(BBERBREBRBRBRAFPERBERTEELBBRRBEREFERRERRRERR P RBRIRBEBREBRBBREBRDRBRNN)

PROCEDURE USEFIELD(OFT:CHARSVAR INDEX: INTEGER) 3

A BEGIN
-3 (e81-4)
N IF (DPT="1"') THEN
$3 WRITE(’Enter index of 1ist variable:’)
5 ELSE
S WRITE (’Enter index of 2nd variable:’);
" WRITELN(® (1 = *,WIDTH,’ )" ,CHR(13));
< RESET (INPUT) §
RNe READ (INDEX) ;
R WHILE (JORESULT=14) OR (INDEX<1) OR (INDEX>WIDTH) DO
NN BEGIN
. GOTOXY(1,20);
N WRITELN(CHR(15),”WARNING:* ,CHR(14),
{ * Must be an integer between ’,
. *1 and *,WIDTH,CHR(13))}

WRITE(® *:11,’Press any key to try again *)s
GOTOXY (0,20) 3
BETOPTION(OPT2) 3
ERASE (20,3
N ERASE(12,4) 3
- GOTOXY(0,12)3
RESET (INPUT) 3
READ (INDEX) §
END3 (# End of Bad Index #)

o
a e

a'e el a

s (881+#)
o~ END; (& End of USE FIELD &)
:‘:-': (HERBBEBBRBERRBSBRBREBRRBESREERERRRRBRRBBEERRRRRBBRRRRBBRRBRRBRASERRRE)
=ty
. PROCEDURE USENUMCONST (VAR NUM:REAL) §
X BEGIN
o (a8 ]-#)
saQ WRITELN(’Enter a number:’,CHR(13))3}
X RESET (INPUT) §
Y READ (NUM) §
-
. WHILE (IORESULT=14) DO
22 BEGIN
4 WRITE (CHR (26)) 3
T 8OTOXY (1,20)
:\*\ WRITELN(CHR (15), "WARNING:* ,CHR(14),
NS * Must be a number.’ ,CHR(13))}
s WRITE(® *:11,'Press any key to try again’)j
o7
N
fl
.}¢.
‘.J.
-'.p_
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S’ oy
(. BOTOXY (0, 20) 5
. N BETOPTION(OFT2)
~;\‘ ERASE (20, 3) 3
A GOTOXY (0, 12)3
O RESET (INFUT) 3
to READ (NUM) 3
i END} (# End of Bad Number #)
- (ag1+an)
END; (# End of USE NUMber or CONETant #)
:}: (HBRERBRBRBER SRR BB R RBEERERRIRS R AR R B RS BRRRRRER AR RBREERBRPRRSRERIRONS)
o PROCEDURE SELECTOPERAND;
TR
o BEGIN
ERASE (5,8) 3
> BOTOXY (0,5) 3
V: WRITELN(CHKR (15),° SELECT DESIRED OPERAND: ' ,CHR(14));
R < WRITELNS
‘¢Q WRITELN ("’ These require a second variable:’)}
b WRITELN(® A - Addition (+) ")
» WRITELNC’ B - Subtraction (-) *)s
N WRITELNC(? C - Multiplication (#) *)3
WRITELN(® D - Division (/) *)s
24 WRITELN;
- WRITELN(’ These operate on the first variable:”)}
- WRITELN(® E - Square (SOR) ")}
T WRITELNC(’ F - Square Root (SGRT) *)3
e WRITELN(’ G - Natural Log (LN) ")
> WRITELN(® H - Log Base 10 (LOG) )3
WRITELNC” I - Exponential (EXP) ’)j
{ WRITELNC(C’ J - Absclute Value (ABS) *)3
s, WRITELNC(® K - Truncate (TRUNC) ")}
I WRITELN(® L - Round (ROUND) *)3
cal]

&

GETOPTION (OPERAND) §

0

(3

WHILE (OPERAND<’A’) OR (OPERAND>’L’) DO
IF (OPERAND<’a’) OR (OPERAND>’1’) THEN

f
'4

BEGIN
SN BOTOXY(0,S) 3
i WRITELN(CHR(15),’ BAD DESIGNATOR. *,
‘) *TRY AGAIN, *,CHR(14))}
“- GETOPTION (OPERAND) §
-2 END
A ELSE (# Convert to capitals »)
- DPERAND: =CHR (ORD (OPERAND) -32) §
> ERASE (S, 18) 3
“ BOTOXY(0,S) 3
8 END;
N
N [(E Y Y XY YTy YTy Y YYYYYYY R YYZYYZY TSI 2RI Z 2222 E ALY YLD
N &
"] PROCEDURE TWOVAR}
N BEGIN
\ju IF (VAR1>0) THEN
R WRITE (BPECSI1CVAR1], "’ )
:p:' ELSE
-
BN
\ ]
*
> 4
>
e
0

o 107




END;

ERERAARS Tl Tk i e b ]

WRITE (NUMi:4:4," 'y

CASE (OPERAND) OF
A’ WRITE('+ ")
"B’ WRITE ('~ ")
'C': WRITE('# *)s
*D’: WRITE(’/ ’)s
END3 (¢« End of CASE )

IF (VARZ>0) TMEN
WRITELN(SPECS1[VAR2))
ELSE
WRITELN(NUM2:4:4)3
(# End of TWO VARi1able compute #)

Sl e s ot it e P i o o

(I’.i.l'.l..i{.'.ii..’....ﬁ.Q.QQQ.CQ'..Q..’G‘......QCQQ.CQCDOGQDOOQI )

PROCEDURE ONEVAR;

BEGIN

CASE (OPERAND) OF

"E*: WRITE('SQOR (*)}
*F’: WRITE("SART (’)3
*B’: WRITE('LN (")}
'H': MWRITE(C'LOG (')}
"I WRITE(CCEXP (")}
*Jd*: WRITE('ABS (")}
K*: MWRITE("TRUNC (°)%
LT WRITE(’ROUND (")}
END; (¢« End of CASE #)

IF (VAR1>0) THEN
WRITELN(SPECS1IVAR1,*) ")
ELSE
WRITELN(NUM1:8:4," )*)3
END; (2 End of ONE VARiable compute @)

(oooco.&cioscoucn.occiiio.co;ouca..;.c.cocc0-.5.;.0.0500-¢|¢005;a‘5n)
PROCEDURE DOCOMPUTE

BEGIN
(#8R TRANECEND #) (# Retain UNIT in memory )
80TOXY (0,20) 3
WRITE(’Computing. . ., *)s
FOR 1:=1 TD NUMREC DO
BEGIN
IF (VAR1>0) THEN
NUM1:=DATALI,VAR] ]S
IF (VAR2>0) THEN
NUM2:=DATALI,VAR2]}

CASE (DPERAND) OF
A% : VALUE:=NUMI+NUM2}

l'.:
’c.:
.Di:

. DAY
S I B S N,

VALUE : =NUM1 -NUM23
VALUE : *NUM1i #NUM2}
IF (NUM2=0.0) THEN

VALUE: =99, 9999
ELSE
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VALUE : =NUM3 /NUM23
*E’'! VALUE:=SQR (NUM1)3;
*F*: 1IF (NUM1<0.0) THEN
VALUE: =99,.999%
ELSE
VALUE: =SQRT (NUM1) 3
"G’: IF (NUMi<=0,0) THEN
VALUE: =99,99%%
ELSE
VALUE: =sLN(NUM1) 3
"H’: IF (NUMI<=(C.0) THEN
VALUE : =99, 9999
ELSE
VALUE: =L0G (NUM1) 3
*1’: VALUE:=EXP (NUM1) 3
*J”: VALUE:=ABS (NUM1) 3}
*K’: VALUE:=TRUNC (NUM1) 3§
*L*: VALUE:=ROUND (NUM1) 3
END3; (# End of CASE #)

DATAL I, INDEX):=VALUE;
END;
END; (# End of DO the COMPUTE &)

(BRBRBBRBRBRBRBERPBRERFEERBREERREHSER BB RBERBRBERSPREBERBRBRRRGRBRERRS)
(& Main body of COMPUTE )
(BBBBBRBREERBEERERPRERRERRBRRRBERAPBEEERERRBERRRBERRRBER BB BT RBEERERE)

BEGIN
NUMREC: =SPECS2(-113 (& Initialize parameters &)
WIDTH: =SPECS2[0);
VAR1: =03
VAR2: =03

WRITELN(CHR(12)," *:25,CHR(15)," COMPUTE F1ELD ROUTINE °*,
CHR(14))3

PICKOPTION;

IF (OPT=’1’) THEN (% Proceed with Compute #)
BEGIN

ERASE (5,8) 3

BOTOXY(0,5)

WRITELN(’Select desired option:’)3

WRITELN(® {1 -~ ldentify field of 1st variable’)s
WRITELNC’ 2 -~ Enter a number (constant)’)}
GETOPTION(OPT1)

WHILE (DPT1<>"1°) AND (OPT1<>'2’) DO
BETOPTION(OPT1)§

B80OTOXY (0,10} (¢« Get $irst variable &)
IF (OPTi="1’) THEN
USEFIELD (OPT1, VAR
ELSE
UBENUMCONST (NUM1) §
SELECTOPERANDS
IF (OPERANDC’E’) THEN (¢ Get second variable &)
BEGIN
R
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WRITELN("Select desired option!’)s

WRITELN(® 1 - ldentify field of ’,
'2nd variable’)s
WRITELN(’ 2 - Enter a number’)s

GETOPTION(OPT2) 3
WHILE (OPT2<>*31’) AND (OPT2<>’2’) DO
GETOPTION(OPT2) 3

BOTOXY (0, 10) 3
IF (OPT2=’1") THEN
USEFIELD(* 2’ ,VAR2)
ELSE
USENUMCONST (NUM2) 3

END; (# End of Get Second Variable )

ERASE (5,8) ;
GOTOXY (0, 5) 3

WRITELN(CHR (15)," COMPUTATION SELECTED:’,CHR(14))}
BOTOXY (25,100

IF (OPERAND<'"E’) THEN (# Digplay computation &)
TWOVAR

ELSE
ONEVAR;

GOTOXY (0, 18)3

WRITELN(’'Select desired option:’)}

WRITELNC(® {1 - Proceed with COMPUTE’)

WRITELNC(® 2 - Skip this COMPUTE’);

GETOPTION(OFPT)

WHILE (DOPT<>’1’) AND (DOPT<>'2’) DO
GETOPTION (OPT) 3§

ERASE (5, 16) 3
IF (OPT="1") THEN
DOCOMPUTE 3
END; (% End of Proceed with Compute #)

END; (& End of COMPUTE )
(BERBBRBRBBRBRBRBBERSRRRBERBBRBRBRBESERBBEEBRB BB RSRBRBERBRAERRRERIR)
(81 PESPP:RECODE ») (# Include procedure in UNIT &)
(..I.I.Q...ll.’.ill..CI.QI..G.GGGGI.QQ'.G!!iill.&l.i"il.lil&l.iCG!G)
(» Initialization part of UNIT -)

(SRBBBRRBBBURBERRBSRBBRERBRERERFCARRRBRBEBBERRARBRRBEBRRBRRRRBRERERER)

END.
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PROCEDURE RECODE;

:;i (BRRBBEBBBRBERBEBEREBNABERE B RERBEERERBRRA BB EERRBERERBRRBRBRBERBERRBE)
(s )
}\} ( This procedure fills the indexed field in the data *)
t*) (» array with user input constants based on »)
. (» partitions within that or a different field. )
= (» *)
(BEPBERBRRRRBERBBERERAERDPEREER AR BERBRESFERREFRRS SRS SRBERRRBREEREEEE)
- TYPE
»}}: BUFFER=ARRAY[1..MAXREC) OF REAL;
e
o VAR
s FIELD, (» Field recoding is based on %)
. I, (% Iteration counter *)
NUMREC, (% Number of records in file ®)
WIDTH: (# Number of fields in file *)
INTEGER;
BOTTOM, (# Bottom edge of partition *)
TOP, (# Top edge of partition *)
VALUE: (# Recoded value in partition #)
REAL S
NEWF IELD: (¢« Temporary recoded field *)
BUFFER;
oPTO, (» Menu options *)
OPT1,
oPT2,
orPT3,
EXTREME: (# End point indicator *)
CHARS
DONE, (# Completion indicator *)
HIGHEST, (# High end point used -)
LOWEST: (# Low end point used )
BOOLEAN}
(BRBBBRRRBBBE BB BB R R RERRBREERBRRBB BB RSB R BB R B R BB RRERRERRRRRBREREBRRS)
(» Internal Procedures *)
(BRBBBBBBRRBERBERRGRBEESRERBRERERRPRREFEEERRRRESREE SRS ERERRRHRRRRS)
PROCEDURE DISPLAYINSTRUCTIONS;
BEGIN
WRITELN(CHR(12),” *:25,CHR(15)," RECODE FIELD ROUTINE ’,
CHR(14))}
BOTOXY (0,%5) 3
WRITELN(’This routine works by partitioning the data ’,
'of a specified field based’)}
WRITELN(’on range(s) between two endpoints. You ’,
‘have the option of entering’)s
WRITELN( numeric endpoints or using the values °’,
'LOWEST and HIGHEET. Those points’)}
WRITELN(’indicate the two extremes of the data ’,
'$ield.’ ,CHR(13))}
WRITELN(’NOTE: Once started, you can not leave °,
*this routine without using LOWEST")}
WRITELN(’and HIGHEST at least once. Gee user’’s °’,
‘Quide for further information.’)
B80TOXY(0,20)3
o
ES
Y
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WRITELN(’Select desired option:’)}

& WRITELN(’ 1 - Proceed with RECODE’); ¢
- WRITELN(’ 2 - Exit RECODE FIELD’); K
o GETOFTION(OPTO) b
* WHILE (OPTOC>’1') AND (OPTO<>’2°) DD b
X GETOFTION(OPTO) ; /

ERASE (5,7) 3
ERASE (20, 3) 3

.. END; (® End of DISPLAY INSTRUCTIONS #) A
, <
‘.:: (BBBRBBBBBBBERBBRNBVIBBRIERERRRBPERBERBRRBAERPERRIRBERBRBRBEPRBREBERS) -
" PROCEDURE GETFIELD; N
N

BEGIN

1Y (ag]l-%)

- GOTOXY (0,503
il WRITELN(’"Enter field to use 1n recoding: (1 - °,

A WIDTH, ")’ ,CHR(13)); y
e RESET (INPUT) § k

L READ(FIELD) } .

WHILE (IDRESULT=14) OR (FIELD<1) DR (FIELD>WIDTH) DO

A
Y BEGIN
- GOTOXY (1,203
IS WRITELN(CHR (15),  WARNING:’,CHR(14),° Bad ',

., 'index. Enter an integer between °, J
o *1 and ",WIDTH,CHR(13))}

. WRITELN(® ":11,’Press any key to continue’);

b GODTOXY (0,20) 3

{ GETOFTION(OPT2)

& ERASE (7,16)3
” GDTOXY (0,7)3
- RESET (INPUT) §

e READ(FIELD);

- END3

. (gI+n)

s END; (% End of GET FIELD &)

», (Gll'llﬁ.QCG.OQGO.&Q‘&&6600.{"66!0!!5&66...OG.QIO..GQI.lilli...b&il) .'

LS PROCEDURE GETOPT1}

N BEGIN

v ERASE(5,3) 3
o BOTOXY (0,5) 3
- WRITELN(’Select desired option:’)s
» WRITELN(’ 1 - Enter a partition’)}

- WRITELN(® 2 - Exit RECODE FIELD’)} -

2 GETOPTION(DPT1)} ]
- WHILE (OPT1<>°1’) AND (OPT1<>'2’) DO
~ BETOPTION(OPT1)}

. EXTREME:=" *} '
END} :

\“ (..Gl.!..l.’l.'...l..ll0’06..’.00.0Qll'.C.Illldlil0..6!0..0’0‘&0.!.!) :

= PROCEDURE GETBOTTOMOPTION;

oo BEGIN !
9
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ERASE (5,33

GOTOXY (0,5)

WRITELN ('’ Set partition bottom edge using:’);

WRITELN(’ 1 -~ Numeric endpoint’)}

WRITELNC® 2 ~ LOWEST value’);

GETOFTION(OPT2) 3

WHILE (OPT2<¢>"1") AND (OPT2<>'2°® DO
GETOPTION(ORPT2) 3

(BRBBUFBEBPEBRRBPIBBIRBREPRREBER PR RBRABBRBRBRBRREERERBBERBEBRRRBEREN)

PROCEDURE GETTOFOFTION;S

BEGI

END;

N

ERASE (5,3) 3

BOTOXY (0, 5);

WRITELN("Set partition top edge using:’);}

WRITELNC(® 31 ~ Numeric endpoint’);

WRITELN(® 2 -~ HIGHEST value’)s

GETOPTION(OFT2) 3

WHILE (OPT2<>*1’) AND (DPT2<>’2’) DO
GETOPTION(DFT2)

(SRBRBRBBBRAEB B BB ERBRBERRBERPRRBBRBRBRBBRBRRBRRRERRBEBEBFREBERRBREREE)

PROCEDURE NUMERICBOTTOM;

BEGIN
(ag]-#)

GOTOXY (0, 10) 3
WRITELN(’Enter lower endpoint:’,CHR(13))}
RESET (INPUT)
READ (BOTTOM) 3

WHILE (IDRESULT=14) DO

BEGIN
GOTOXY(1,20)%
WRITELN(CHR (15), "WARNING:* ,CHR(14)," Must ’*,

'be a number.’,CHR(13))3;

WRITELN(® ":1%1,’Press any key to try again.’)}
BOTOXY (0,20)%
GETOPTION(OPTI) S
ERASE(12,11)}
BOTOXY(0,12)3
RESET (INPUT)
READ (BOTTOM)

END; (# End of Bad Bottom #)

ERASE (10,3) 3

(ag]+n)

END3

(# End of NUMERIC BOTTOM #)

(BARBBBBBBBRBRBERRRBEBRERRRRRREREBABBERBBRBRBERBRERRBRBERBRBERBREHRRER)

PROCEDURE NUMERICTOP;

BEGIN
(ag]~w)
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GOTOXY (0,10)3

WRITELN(’Enter upper endpoint:’,CHR(13));
RESET (INPUT) 3

READ(TOP) 3

WHILE (IORESULT=14) OK (TOP<BOTTOM) DO
BEGIN
GOTOXY (1,200}
WRITELN(CHR (1), WARNING: * ,CHR (14) ,°* *,
*Must be a number greater than °,
BOTTOM: 6:5,CHR (13) )3
WRITELN(® *:11,’Press any key to try again.’);
BOTOXY (0,200 3
GETOPTION(DOFTI) 3
ERASE (12,11)3
BCTOXY (C,12) 3
RESET (INFUT) 3
READ(TOF )
END; (# End of Bad Top %)

ERASE (10,33
(w8 ]+w)
END; (& End of NUMERIC TOP #)

(BB R R R E RS R R EE RN R B R B R B R R R BB R RSB R R AR B R R B R R B SRR R RS SRR R RERBS)
PROCEDURE GETRECODER;

BEGIN
(8 ]-#)
WRITELN(’Enter value to recode partition with:’);
ERASE (6,2) 3
RESET (INPUT) 3
READ (VALUE) 3

WHILE (IORESULT=14) DO
BEGIN
WRITE (CHR (26))3
GOTOXY (1,203
WRITELN(CHR(15), "WARNING:” ,CHR (14),’'Must be ’,
'a number.,’ ,CHR(13))3;
WRITELN(® *:11,’Press any key to try again.’)s
GOTOXY (0,20) %
BETOPTION(OPTI)
ERASE (20, 3)3
BOTOXY (0,8) 3
RESET (INPUT) 3
READ (VALUE) 3
END; (¢ End of Bad Value #%)
(a8 I+4)
END} (& End of GET RECODER #)
(BNBBBBBBRBBRNBERERBRERBRBRASRPB UG RBRRBEBER RS RBEPRRERSRBBBERBERERBR NN )

PROCEDURE VIEWRECODE;

BEGIN
ERASE (5,4) 3
WRITELN(’Partition is:’ ,CHR(13))}
WRITE (* Recode ")}
IF (EXTREME='L’) DR (EXTREME="B’) THEN
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WRITE (" LOWEST’)
ELSE
WRITE(BOTTOM: 6:4) 3
WRITE (' to ")3j
IF (EXTREME="H’) OR (EXTREME='B") THEN
WRITE ("HIGHEST’)
ELSE
WRITE(TOF:4:4)3
WRITELN(® with * ,VALUE:6:4,CHR(13) ,CHF{13) 3

WRITELN."Select desired option:’);
e WRITELNC(® 1 - Proceed with RECODE’ )3
; WRITELNC® 2 - Bkip this RECODE')}
GETOPTION(OPT3});
WHILE (OPTI¢>’1’) AND (OPT3<>'2') DO
GETOPTION(OPT)

ERASE (14,3)3

END; (# End of VIEW RECODE =)

(BB RRBRBBERERRRBE RS ERRBPRBE BB R EBRRBREFRBRRFSRRIE BB EREBREGRERRRDES)

PROCEDURE DORECODE}

BEGIN
GOTOXY (0, 20) 3
WRITE (’Recoding. . . )3

CASE (EXTREME) OF
* ’: FOR I:=1 TO NUMREC DO
IF (DATAL1,FIELDI>BOTTOM) AND
(DATALI,FIELDI<=TOP) THEN
NEWFIELDC13:=VALUE}
ReRe *L*: FOR I:=1 TO NUMREC DO
% IF (DATALI,FIELDI<=TOP) THEN

L NEWF 1ELDL13: =VALUE;
e "H’: FOR I:=1 TO NUMREC DO

IF (DATALI,FIELDI>-OJTTOM) THEN
NEWFTELDCI:=VALUES
*B’: FOR I:=1 TO NUMREC DO
NEWFIELDLIJ):=VALUE}S

%*ﬂ: END; (& End of CASE #)

f.’:\

S ERASE (20, 1)}

'{' END; (s End of DO the RECODE #)

(BB RBBBABBBRBERBRRERBERRRBBBRERPEBERR P BB LA BER GBS ERBEBERRBBRBRBRRRBRRES)

PROCEDURE MAKESAVEF INAL S

R BEGIN

s ERASE (5,3) 3

o BOTOXY (0,5) 3

P WRITELN(’Select desired option:’);

v.. WRITELN(’ 1 - Save the RECODE’)}

- WRITELN(® 2 - Exit without saving’)s
s BETOPTION(OPT2) 3

S WHILE (OPT2<>'1%) AND (OPT2¢<>'2’) DO

BETOPTION(OPTZ) 3

IF (OPT2="1"’) THEN
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ot BEGIN

. GOTOXY (0, 15) 3

N WRITELN(’Saving. . .’)3

S FOR I:=1 TD NUMREC DO

O DATALT, INDEXJ:=NEWFIELDI1;

A - END;

END; (& End of MAKE SAVE FINAL #)
A (BRBRBEDPBPEVPREBRERBBERRE SR EEBAEBESA SR BERRS AP EBEREBER R BRI BB BRERERRINS)
. (w Mair body o+ RECODE *)
. (BRBBEEEFRBERBREFREE PR ERSR AR FRERR LS RERREREIRRRFERRBIRBERERRBBERRORBBE2D)
BEGIN

B NUMREC: =SPECSI(~11)3 (¢ Initialize parameters .)
{ WIDTH: =SPECSZ[013;

v DONE : =FALSE;

o~ HIGHEST: =FALSE;

;:, LOWEST:=FALSE;

i) DISPLAYINSTRUCTIONS;

- IF (OPTO="1") THEN (# Get field to partition on &)
E GETFIELD

e ELSE

- DONE : =TRUE ;

I-.-

N WHILE NOT(DONE) DO (» Do a Recode .
- BEGIN

. GETOFT13;
(- IF (OPT1="1") THEN (# Get partition range #)
S BEGIN

e GETBOTTOMOPT 10N;

Y IF (DPT2="1') THEN (% Numeric bottom #)
o NUMERICBOTTOM

, ELSE

- BEGIN (# LOWEST bottom &)

.

EXTREME:="L"}

N BOTTOM: =—MAX INT;
L LOWEST: =TRUE ;
. END;
.
o, GETTOPOPTI1ON;
)y 1IF (OPT2=1') THEN (¢ Numeric top .)
- NUMERICTOP
N ELSE
I BEGIN (# HIGHEST top )
o IF (EXTREME="L’) THEN
“ EXTREME:='B’
o ELSE
R EXTREME: ="M’}
o TOP:=MAXINT;
- MIGHEST: =TRUE;
“ END;
" BOTOXY (0, 5) 3 (» Recode value &)
N GETRECODER;
@
o
o
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i

GOTOXY (0,%); (« Display recode &)
VIEWRECODE;

s

'

IF (OPT3I="1") THEN
DORECODE 3

Sty A8
A
S
Lo A g

ERASE (5,83

oA

END
ELSE

Y

IF (HIGHEST) AND (LOWEST) THEN
DONE : =TRUE
ELSE
BEGIN
GOTOXY (1,20)3
WRITELN(CHR (15), "WARNING:’ ,CHR(14),
* Must reference both HIGHEST °,
"and LOWEST once each.’,CHR(13));
WRITELN(® *:11,’Press any key to ’,
*continue’)s
GOTOXY (0,20) 3
BGETOPTION (OPT2) 3
ERASE (20,3)3
END;
END; (& End of Do a Recode #)

IF (OPTO<>*2°) THEN
MAKESAVEF INAL ;

END; (# End of RECODE #)

(PEBERHRIEBBBBREESBBVBBREPERRBRBEB BB BBERBBE BB BB LR RRRBERRTERRRBRRER SN )

“
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(8gS+w)
UNIT MU_C3 INTRINSIC CODE 133

INTERFACE
USES MAIN_UNIT;

PROCEDURE HANDLE INVALID (VAR VALUE:REAL tROW: INTEGER) 3

PROCEDURE ENTERVALUE (VAR DATA:RAWDATA}VAR SPECS1:HEADER]; .

- VAR SPECS2:HEADERZ; INDEX,FIELD: INTEGER) ;
EN

o PROCEDURE CHANGEVALUE (VAR DATA:RAWDATAS INDEX,WIDTH: INTEGER) ;
Y PRDCEDURE BUBARECORD (VAR DATA:RAWDATA; VAR BPECS1:HEADER!;
NN VAR BPECS2:HEADER2);

& .

*Ii. PROCEDURE ADDARECORD (VAR DATA: RAWDATA; VAR SPECSI:HEADERI!;
nee VAR BPECS2:HEADER2)

AN

e PROCEDURE CHGARECORD (VAR DATA:RAWDATA; VAR SPECS1:HEADER1;

VAR SPECS2:HEADER2);

PROCEDURE SUBAFIELD (VAR DATA:RAWDATA:VAR SPECS1:HEADER1;
VAR SPECS2:HEADER2)

IMPLEMENTATION

(BRBRBBRBRBBBBBERERBEERABRDRPERBEBIBRERPERBAEEERBEBEBIRBIRBERBRBERERR)

(» Main body of MU_C *)
(BRBREBI B R BB RBERERRBE RSB R ARG RER S SR BB BRBE SR BB AR B E N SR AR AR ERBRRARBRRRD)

AR
EAT
- PROCEDURE HANDLEINVALID;
:ﬁnj VAR OPT: CHAR; (¢« Menu option #)
e BEGIN
! (#81-u)
:ﬂj GOTOXY (1,20)3
AN WRITELN(CHR(15), *WARNING: * ,CHR(14),* Value must °’,
A 'be a number. Press any key to continue’);
oo BOTOXY (0, 20) 3
A GETOPTION(OPT) §
SRS ERASE (20, 1) 3
GOTOXY (33, ROW) 3
aghn WRITELN(CHR(29))}
IO BOTOXY (33, ROW) §
o RESET (INPUT) §
N READ (VALUE) §
Lo (ag1+n)
. END; (& End of HANDLEINVALID #)
> (....!llG.IG..’QGG..Q.{OG.!Q.OQ!&.QGGGGG66!6.'0660"0.'6.0"!'006.0I)
e PROCEDURE ENTERVALUE;
~
WO VAR
M ROW: (# Row on screen .)
e INTEGER}
. VALUE: (¢ Data value as entered &)
’l

a '.' A. - o
I u"c:f n" '.' .
LIV R LA )

e
a4 »
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SN

S

B

o
(«

e REAL ;
SRR NAME : (¢ Field name %)
e STRING;

l\ -

O BEGIN

< " (ag]-#)

) ROW: =F IELD+8;

- GOTOXY (O, ROW) 3

::: NAME : =SPECS1(FIELDJ;

N IF (LENGTH(NAME) >15) THEN (¢ Trurcate names to ¢:1t #)
SRS NAME : sCOPY (NAME, 1,15) 3
L~ WRITELN(FIELD:4,NAME: 16, SPECS2IFIELDI:7)
A BOTOXY (33, ROW) §

\ RESET (INFUT) §

o READ (VALUE) §

o WHILE (IORESULT=14) DO

Ay HANDLE INVAL 1D (VALUE , ROW) 3

f:“' DATAL INDEX,FIELD]: =VALUE;

(%8 ]+#)
END; (# End of ENTERVALUE #)

(BBRREEERBER I BBRERBRERBEBFERBRREF RSB BRBEIRRBERBBBRRBBER S RBBEBBBERES)

PROCEDURE CHANGEVALUE;

VAR
FIELD, (# Field to change »)
ROW: (# Row on screen )
INTEGERS
VALUE: (# Data value to be stored *)
REAL
OPT: (# Menu option .)
CHAR;
' BEGIN
{ (08]1-%)
Pt ERASE (19,4) 3
s GOTOXY(0,19)
o WRITELN(’Enter field to change: (1 - ’,WIDTH,’)")s
e WRITELNU? (0 = Skip change)’);
e RESET (INPUT) §
4 READ(FI1ELD);
WHILE (JORESULT=14) OR (FIELD<O) OR (FIELD>WIDTH) DO
BEGIN
BOTOXY(0,22)3
WRITE(CHR(7),’Bad field number. Press any ",
*key to try again *)s
GETOPTION(DPT) §
ERASE (21,2)3
GOTOXY(0,21) 3
RESET (INPUT) §
READ(FIELD)
END; (# End of Invalid Index &)
ERASE (19,4)%
Rt IF (FIELD<>0) THEN (% Make change ®)
o»
r:l
el
o3
-y 119

N e P A A A

"\"-"




AR R SCIACE KA A A AR A AL AT R S R LA LA AL MO A A A RN A SN S Al A S I Tl Bl Bt S dridy A AR A B Bt Sest Aot s |

Q. [
g ’l"l "

BEGIN
ROW: =F1ELD+B3
BOTOXY (3X,ROW) 5
WRITE(®' *:23,CHR(15),’<= Enter new value' ,CHR(14));

GOTOXY (33, ROW) ;
RESET (INPUT) ;
READ (VALUE) 5

WHILE (IORESULT=14) DO
HANDLE INVAL ID (VALUE ,ROW) 5 3

DATALINDEX,FIELDI:=VALUE;
BOTOXY (S56,ROW) 3
WRITELN(CHR (29)) 3
ENDj;
(#S]+w)
END3 (# End of CHANGEVALUE #)

(BB ABRBRBEBRBERBREBRRRBRBREBBRBERP LR SR B S RERER BB ERARBERBEBESRAREBIERES)

PROCEDURE SUBARECORD;

(SRR RRRBBRERPERBRBEFBFERRBBRERRBRRBPEARERFERRABEBREERBRERERERBERBERRRS)

(» -)
(= This procedure removes one record from a file by )
(@ overwriting it with the last record in the »)
(% $ile and decrementing NUMREC; the Number of )
(» Records counter stored in SPECS2[-1). »)
( -)

(BURBPRBBERBRRREBER RSB RRRRBRBRBERERBERRRPBFRBRBBRRFRBERRRBEEREEBERERRNRS)

‘ d
ORI VAR
Y 1, (# Iteration counter #)
o INDEX, (¢ Record to remove a)
B NUMREC, (# Number of records *)
O WIDTH: (# Number of fields *)
eV, INTEGER;

' oPTL, (¢« Menu options .)

DPT2:

i:.:::‘ CHAR;
Con
J'¢ﬁ (l.l.l'.’..&li'i..l"..l.&"’.l...l...'l..l‘l..'.ll!"...l.."‘.’.'l)
':\ - (£ Internal Procedures )
. (.'....i.l‘.'l‘..l&.li‘.lill‘G.GOC.‘Q'QG..C.'Gibiﬂ‘..&..l’.&...ll..l)

s

> W3

PROCEDURE BADINDEX;

-

ol BEGIN
L (ag1-)
YL BOTOXY(1,20) 3
s, WRITELN(CHR (1%),°’WARNING: " ,CHR(14),"' Bad index. °,
\i\ *Enter an integer betwsen I and °,
e NUMREC,’.’* ,CHR(13))3
'a WRITELN(’ *:11,’Press any key to try again.’)}
A B80TOXY (0,20) 3
Ay BETOPTION(OPT2)$
4 ERASE (8, 15) §
o0y 80TOXY (0,813
fy&h RESET (INPUT) 3
.ﬁ"ﬁ N
LICR ™
@1
A
S
N
N
A
”
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DR )

LN AT

READ (INDEX) 3
(a8]+w)
END; (# End of Bad Index &)

(BB BPBRBERRENBRRRRRBIESRBRBERBNBBBNERE PRI RRRBBRBPERRBERBRRBRBEERS)
PROCEDURE VIEWRECORD;
BEGIN
GOTOXY (0,8) 3

WRITE (CHR(1%),’ RECORD # *,INDEX,’ *,CHR(14));
GOTOXY (6,100

FOR l1:=]1 TO WIDTH DO (# Display field names #)
WRITE(SPECS1{1):SPECS2(11,’ "3

WRITELNS

FOR 1:=1 TO WIDTH DO (% Dicplay the record =)
WRITE(DATALINDEX, 1):SPECS2[13:4,” ")}

WRITELN;

END3

(BB PR R B RR R BB R BB B RN B BB RBR R BB R SRR BB BB B IBRBRRE SRR BB BB EER BB RRBOPERS)
PROCEDURE DOREMOVE;

BEGIN
FOR 1l:=1 TO WIDTH DO
DATAL INDEX, 1):=DATAINUMREC,1];
SPECS2(-1):=NUMREC-13
ENDS (# End of Do Remove #)

[CTTXITTTTTLLL TSR YTIZYRYSTIS YRR RS RS 2222222222222 222222222 X2 2 2 0

(» Main body of SUBARECORD )
(SRR OB RN B ERRRBB BBV B BB R BE R R BB B RRERRBE RSB R R B R BB BRI BB RBRERRRRRRBRRRBRES)

BEGIN

(ag]-w)
NUMREC : =SPECS2[-11; (# Initialize parameters &)
WIDTH: =SPECS2{01];

WRITELN(CHR(12),* ':24,CHR(15),” REMOVE RECORD ROUTINE °,
CHR(14))3

BOTOXY(0,%) 3

WRITELN('Select desired option:’)}

WRITELN(® 1 - Proceed with REMOVE’)

WRITELN(? 2 - Exit REMOVE RECORD’)}$

BETOPTION(DOPT1)3

WHILE (OPT1<>’1’) AND (OPT1<>'2") DO

GETOPTION(OPT1)§
ERASE (5,3)3

IF (OPTi="3§") AND (NUMREC>0) THEN (» Proceed to Remove )
BEGIN
BOTOXY(0,%) 3
WRITELN(’Enter index of record to be removed: °*,
*(1 - ",NUMREC,")")3

WRITELN(CHR(7) ,CHR(13))}

RESET (INPUT) 3

READ (INDEX) 3

WHILE (IORESULT=14) DR (INDEX<1) OR

121

YR Y

v sranduch S S S e




A S i, A SRS A AL AR TN ST A R MM A AR SRR ES i aSE At A oA A aie i BT s anil r"

(INDE X >NUMREC) DO
BADINDE X3

ERASE (5, 4) 3
VIEWRECORD;

GOTOXY (0,14);

WRITELN('Select desired option:’);

WRITELNC( 1 - Proceed with REMOVE');

WRITELNC’ 2 - Cancel the REMIVE )}

GETOFTION(DOFPT2) 3

WHILE (OFT2<>”1’) AND (DOPT2<>»’2°) DO
GETOPTION(DPT2)3

IF (OPT2="1") THEN
DOREMOVE ;

END; (# Enc of Proceed to Remove +)
(g ]+a)
END; (# End of SUB A RECORD =)
(l..‘...i.l.l.'i.....&‘. (2222222222 22T ZRS 222X ZR 222 Y 2 Y D]

PROCEDURE ADDARECORD;

(BRRBBRBEBBRBBRBBBRBBRARBABERR BB R BB BB BB RBEERBERFRIBRBBR AR BB RRZBREBERRND)

(» *)
(» This procedure adds one record to a file at the )
(» end, if there is room, and updates NUMREC; )
(= the Number of Records counter stored in )
(" SPECS2(-11. )
(» -)

(BB RBBRBERBRRBRRFRRRBREERBRRBRBRBFESP RSB RS R RN BB REE SR BB RERBRERBERRN)

VAR
INDEX, (# lteration counter )
NUMREC, (# Number of records *)
ROOM, (# Available room “)
ROW, (*» Row On screen *)
WIDTH: (# Number of fields )
INTEGER;
VALUE: (# Value input by user )
REAL 3
oPT1, (# Menu options )
oPT2:
CHAR;
DONE: (# Completion indicator &)
BOOLEAN;

[£2 22222222222 2222 22T YATLNLYY AL L2222 LT 2R LY LD

(@ Internal Procedures a)
(HBBEBRIBEBRBBABBR BB R RRVRSREDEBBRREREBRREEBRERRRPERRBRB RS RREREBRERBRE)

PROCEDURE INPUTRECORD;

BEGIN
NUMREC : =NUMREC+13
BOTDXY(S5,5)3
WRITELN(CHR(15),"* RECORD # ' ,NUMREC," *",CHR(14))}
WRITELN;

L4
S

?
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WRITELN(’ FIELD’,’NAME’:14,”MAX WIDTH' 11, VALUE’:7)3
WRITELN(® —=mm=? ?mmee? 118, " mmmm e \oellllC vi 7y

FOR INDEXx:=1 TO WIDTH DO
ENTERVALUE (DATA, SPECS1, SPECS2, NUMREC, INDEX) §

BPECS2[-11:=NUMRECS
END; (# End of INPUT the RECORD #)

(BB RBRBEREPRBABBBBRBR BB EEFREDBRERRBRBERBBRBRBER BRI ERD B IS ERERRERDS)

PROCEDURE MAKECORRECTS

BEGIN
GOTOXY (0,20) 3
WRITELN(’Select desired option:’);
WRITELN(’ 1 - Change a value’);
WRITELN(? 2 - Exit ADD RECORD’);

GETOPTION(OPT1);

WHILE (OPT1<>’1’) AND (DPTi1<>*2*) DD
GETOPTION(OPT1) 3

ERASE (20, %)

IF (OPTi="1") THEN
CHANGEVALUE (DATA,NUMREC,WIDTH)
ELSE
DONE: =TRUE§
END; (4 End of MAKE CORRECTions #)

(BRBEBRBBRR BB BERB R BB R REEEEBEERENE RS EEEREN R BB BERBBBRERBEBBEBERE BN RN )

(= Main body of ADDARECORD *)
(FRBBRBBBEBBERBBER B BB RRRERBR BB RBBRRRBBERRRRBERRBEB BRI SIS ERB RIS )

BEGIN
NUMREC: =SPECS2[-1)3 (# Initialize parameters &)
WIDTH: =SPECS2[01];
ROOM: sMAXREC-NUMREC$
DONE : =FALSE;

WRITELN(CHR(12),* *:26,CHR(15),* ADD RECORD ROUTINE ’,
CHR(14));
BOTOXY(0,5)

IF (ROOM=0) THEN (# No room to add record &)
BEGIN
60TOXY (1,213
WRITELN(CHR(15), " WARNING:’ ,CHR(14),” The file °’,
'is fullj no more records can be added.’)}
WRITELN(’ *:11,'Press any key to continue’)}
B80TOXY(0,21)8
GETOPTION(OPT1)

END
ELSE
Y .. BEGIN (¢ Room available to add »)
$\ : WRITELN(’Gelect desired option:®)j
. WRITELN(® 1 - Proceed with ADD")}
o WRITELN(® 2 - Exit ADD RECORD’)}
- GETOPTION(OPT1)}
.i\ WHILE (OPT1<>'1’) AND (OPT1<>'2') DO

GETOPTION(OPT1)
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ERASE (5,3) 3

o, o Ll

.
«
e

IF (OPT1="1’) THEN

o INPUTRECORD

X ELSE

,;, DONE: =TRUE ;

. WHILE NOT(DONE) DO

>, MAKECDORRECT;

>

b7, END; (» End of Room Available #)

Sy

I END; (& End of ADD A RECORD #)

"

- (...‘i.‘0"..&.."“0"‘&&‘&0&!.l&..i.'.I‘.Oll&.ii!Il.i"’.&.i&lliiil)

\

:_ PROCEDURE CHGARECORD;

:::". (U B BB BEERERBERBBRBRBR BB RRBEE RSP ERERERERRREP R RBESS SR REPFBRERRERBERY)
._-: (» )
o (& This procedure changes the contents of one record *)
o (® in the data file by overwriting the old *)
g (£ contents with user inputs. )
= (e ")
"._. (RR BB RRERERBRBERERRRRSERE SRR BB ER R BB REREERGRRRBEERG IS ERRBEREERRBERR )

Y. v

P VAR

AN I, (# Iteration counter *)
-, INDEX, (# Record being changed )

~ NUMREC, (# Number of records *)

( ROW, (# Row on screen )
: WIDTH: (# Number of fields »)
oo INTEBER;

- VALUE: (# Value as input by user #)
- REAL;

oS oPTI, (¢« Menu options )
. oPT2:

= CHAR;

‘ NAME : (¢ Field name *)

g STRING;

= DONE : (# Completion indicator )

L. BOOLEANS

::': (BRERBUBEERE BB EE SRR ERBERER TR BRERRRBERBBRERERSRFRBRRRBRERBREER)
- (a Internal Procedures )
- (BUBSRBR B RSN BB BB ER RN BB RRBR B RRERRRER B R SR RR SRR R SR BN SRR RRBERRRRBRERRR)
\.d

. PROCEDURE BADRECORDINDEXS
v' ‘

i{~ BEGIN )

(e8]-w) {

.

>, BOTOXY (1,20)3
Ji& WRITELN(CHR(15),*WARNING:’ ,CHR (14),

* Bad index. Enter an integer °*,
*between 1 and * ,NUMREC,CHR(13))}

s WRITELN(® *:11,’Press any key to try again®)j
- BOTOXY (0, 20) 3

L, BETOPTION(OPT2) 3

o ERASE (B, 15) }

X 80TOXY (0,8) 3

[

e, 1
.:‘:4

‘- q'I
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jf RESET ( INPUT) 3

READ (INDEX) 3

LA

- (agI+w)

oy END; (# End of BAD RECORD INDEX #)

oo

ey (BPBPRERRBIBRBSBRAEBRBBBEB BB REERBFBEIBBERS R BB R BEBERREBRRERERERBERER)

‘.

PROCEDURE SHOWCURRENT;

BEGIN
ERASE (5,8) 3
BOTOXY (5,5);
WRITELN(CHR (15),” RECORD # *,INDEX,’ ’,CHR(14));
GOTOXY (0,7)3
WRITELN(® FIELD’,"NAME’:14,°MAX WIDTH":11,"VALUE’:7);
WRITELN(® —===- PR LD ASHD B R et *i11, 7 ————— - A

FOR I:=1 TO WIDTH DO

BEGIN
NAME : =SPECS1(11]3
IF (LENGTH(NAME)> >15) THEN

NAME : 2COPY (NAME, 1,15) §
WRITELN(1:4,NAME: 16,SPECS2L12:7," ":7,
DATALINDEX,1J:6:4)3
END;
END3; (# End of BHOW CURRENT data #)

(BRBRBBRRBRERERPBRERERREBERRREFRBARERRERRBBBBREHEREPRBBER SRR BRBERERE)

PROCEDURE CHANGEF1ELDS;

BEGIN
GOTOXY (0,20)3
WRITELN(’Select desired option:i:’)}
WRITELNC® i - Change a value’)}
WRITELN(? 2 - Exit CHANGE RECORD’)}

GETOPTION(OFPT2)

WHILE (DPT2<>*1’) AND (OPT2<>’2’) DO
GETOPTION(OPT2) 3

ERASE (20, 3) 3

IF (OPT2="1") THEN
CHANGEVALUE (DATA, INDEX, WIDTH)
ELSE
DONE : =TRUE 3
END; (& End of CHANGE the FIELDS #)

(BRBEBBBRRBIRERBBBERERERBBBEBRBRERBBBRBERBBERBBBBEEHRSRBBERRREEERSS)
(» Main body of CHGARECORD .)
(Y I XYY YT Y YT YIYIYYXYRTYSYTRR RSP TR AT E S 2222222822 2222222222 2 L2222 D]

BEGIN

(sg]-~a)
NUMREC: =8PECS2[-11]3
WIDTH:=BPECS2(01}
DONE : =FALSBE

(# Initialize parameters &)

WRITELN(CHR(12),’ °*:24,CHR(15)," CHANGE RECORD ROUTINE °*,
CHR(14))}
BOTOXY (0,5)}

N = 7
Alu“- .{.,‘045..' R
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WRITELN(Belect desired option:’);

WRITELNC® 1 - Proceed with CHANGE’) 3

WRITELN(® 2 - Exit CHANGE RECORD’)3

GETOPTION(OFT1)}

WHILE (DPTIC>"1’) AND (DPT1<>'2’) DO
GETOFTION(OFT1) 3

ERASE (5,3) 3

IF (OPT1='31") AND (NUMREC>0) THEN (# Proceed to change #)
BEGIN
BOTOXY (0,5) 3
WRITELN(’Enter record to change: (1 - * /NUMREC,’)’);
WRITELN(® (O = Skip change)’)$
WRITELNS
RESET (INPUT) 3
READ (INDEX) 5

WHILE (10RESULT=14) OR (INDEX<O) DR (INDEX>NUMREC) DO
BADRECORDINDE X 3

IF (INDEX<>0) THEN (# Do the changes *)
BEGIN
SHOWCURRENT

WHILE NOT (DONE) DD
CHANGEF 1ELDS;
END;

END; (# End of Proceed to Change %)
(B8 ]+a)
END; (# End of CHG A RECORD #)

[T T T T g N T TV T YT YT YT TRy vy T ey
(s8] PEPP:SUBAFLD ®) (# Include procedure in UNIT «)
[T T Y TR e g o Y Y Y Yy Y Y Y Y YY)

(= Initialization part of UNIT )
(RSB EREERABREBERRRBREBRERBERBRNERRBERRBREBBERAERRERERERERRERRRREEEE)

END.
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PROCEDURE SUBAFIELD;

(R P BB RREBRRBBBRBERBBBRBEB AR E R B R BB BRI IER BB LSRR RRRERRRLRRRRBBNEY)

(» )
(& This procedure removes a field or variable from a *)
(» file by overwrating it with the last field 1n )
(= the file ancd decrementing WIDTH; the Number *)
( of Fields counter stored in SPECSZI{0]. )
(& )

(BRBRPBBEBBIRIRBRBE B BRRPERFRBRRBIR IR BB AR R BRI R RRBBDRERBERERRRERRRRDEEN)

VAR
1, (o Jteration counter )
INDEX, (# Field to remove *)
NUMREC, (# Number of records *)
WIDTH: (# Number of fields *)
INTEGER;
OoFTI1, (# Menu options *)
oPT2:
CHAR;

(BBBRBRBBERBBRBREERRBEIRBEABBEBRERBBERRRBERB BB ERSBHEBRRR BB RERER RN ERD)

(» Internal Procedures )
(BBERBRBRBERBERRARPER BB R BB S ERBRR B SRR AR BER AP BRRBERIRBPBRABSSARBERBECRS )

PROCEDURE BADINDEX;

BEGIN
(n8]-w)
BOTOXY (1,22)3
WRITE(CHR(15),’ WARNING:’ ,CHR(14),* Bad field number.’,
' Press any key to try again.’)s
BOTOXY (0,22)3
GETOPTION(OPT2) 3
ERASE (20,3) 3
BOTOXY (0,20}
RESET (INPUT) 3
READ (INDEX) 3
(#8]+s)
END; (# End of BAD INDEX #)

(FR0SBAPRMRNBLEAREGRBABBRBRRMIRNBUOBRERDANIUBOIRNINBABIENNRNENIENNS)
PROCEDURE DOREMOVAL 3

BEGIN
FOR I:=1 TD NUMREC DO
DATALI, INDEX):=DATALI,WIDTH]}
BPECS1 [ INDEX):=SPECS1{WIDTHI;
SPECS2{ INDEX]:=SPECS2IWIDTHI;
SPECS2[0):=WIDTH-13
END; (# End of DO REMOVAL #)

(BRBRBBBBRBRPISRERRRRBBBEBBRSBERPERNEE RSB RERRERRES SR RBRREERBERRRRN)

(w Main body of SUBAFIELD .)
(BREBBEIBBRRBBBBRRBRBRBEERBBERBRBERBRBRRBRRS AR BB RO RRE SR DRSS RBERERS)

BEGIN
(s8]-s)
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NUMREC: =SPECS2[ -1 (# Initialize parameters #)
WIDTHM: =SFECEXIQD;

WRITELN(CHR (32),’ ":25,CHR(1%),” REMOVE FIELD ROUTINE °,
CHR (14)) 3
BOTOXY(0,5) 3
WRITE(LN('Select desired option:’);
WRITELN(? 1 - Proceed with REMOVE™ )
WRITELN( 2 - Exit REMOVE FIELD )3
GETOPTION(OPT1) 3
WHILE (DPT1<>"1") AND (DPT1<>'2") DO
GETOPTION(DOPT1) 3
ERASE (5,3)3

IF (OFT1="1") AND (WIDTH>O) THEN (# Proceed to Remove #)
BEGIN
60TOXY(0,%) 3
WRITELN(® # *,CHR(15),” FIELDE IN FILE ’,CHR(18))}
WRITELN(’ === —ermmcmme e ')
FOR INDEX:=1 TO WIDTH DO
WRITELNC(INDEX:2,* *,SPECSI[INDEYI);

GOTOXY (0,18)}

WRITELN(’Enter field to be removed: (1 - ’,
WIDTH, ) ")}

WRITELN(® (0 = Skip removal)’)j

RESET (INPUT) 3
READ ( INDEX) §

WHILE (IORESULT=14) OR (INDEX<O) OR (INDEX>WIDTH) DO
BADINDE X3

ERASE (18,35) 3

IF (INDEX<>0) THEN
DOREMOVAL

END; (# End of Proceed to Remove #)

IF (SPECS2[01=0) THEN
BEGIN
BOTOXY (1,22)%
WRITELN(CHR(15), "WARNING:’* ,CHR(14),” File is °*
*now empty. Press any key to continue.’
GOTOXY(0,22) 3
GETOPTION(OPT2) S
END}

’
)s

(ng]+%)
END; (# End of SUB A FIELD #

(RRBRBRRBRBRRBERBBPORRBBBRABRBRRABESRPBRBRBRBRBERBERAERBBRRRBBEBREREN)
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(#8S+w)
UNIT MU_D; INTRINSIC CODE 14;

INTERFACE
USES TRANSCEND, MAIN_UNIT, MU_B, MU_C;

PROCEDURE DISPLAYSPECS (VAR SPECS1:HEADER:j; VAR SPECS2:HEADER2) 3

PROCEDURE GETFLDWIDTH (VAR SPECS2:HEADER23; VAR INDEX,ROW,
COLS: INTEGER) 3

PROCEDURE GETFLDNAME (VAR SPECS1:HEADER1;;VAR SPECS2:HEADER2;
INDEX, ROW: INTEGER) 3

PROCEDURE ADDAFIELD (VAR DATA:RAWDATA; VAR SPECS1:HEADERI;
VAR SPECS2:HEADER2);

PROCEDURE CHGAFIELD (VAR DATA:RAWDATA; VAR SPECS1:HEADERIL;
VAR SPECS2:HEADER2)

PROCEDURE FILLFIELD(VAR DATA:RAWDATA; VAR SPECS1:HEADER1;
VAR SPECS2:HEADER2; INDEX: INTEGER) ;

PROCELURE MODIFILE (VAR DATA:RAWDATA; VAR SPECS1:HEADERI;
VAR SPECS2:HEADER2) ;

PROCEDURE USERINPUT (VAR DATA:RAWDATA; VAR SPECS1:HEADERI;
VAR BPECS2:HEADER2; INDEX: INTEGER) 3

IMPLEMENTATION
(R ERE B RN BB R RS R R BB AR RERF B R BRREBERRBRBRERRBERE BB RBEBRRB BB SRR RN )
(£4 Main body of MU_D )

(I YT X IR Y YT YRS IYSILZILI RS L22 222222222 22 22222 22222 2 2 D)

PROCEDURE DISPLAYSPECS;

VAR
1, (» Jteration counter )
WIDTH: (# Number of fields *)
INTEGERS
BEGIN

WIDTH: =SPECS2[01]3
BOTOXY (0,7)3
FOR 1:=1 TO WIDTH DO
WRITELN(1:7,8PECS2013:12," *:7,8PECS1(I],CHR(29))3
END; (» End of DISFLAY BPECS #)

(BEBBBABRBERERBERERBEREBBERERBERBRBRBRBBRERBEERRREEBBAEBBBRBBRERERBER)

PROCEDURE GETFLDWIDTH3

BEGIN

(48] ~n)
BOTOXY (60,%) 3
WRITE(CHR(15),COLE:3,CHR(14))3
BOTOXY (76,5) %
WRITE(CHR(15), (BO-COLE):3,CHR(14))}

Achacat et od adad ST LI
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BOTOXY (16, ROW)
WRITELN(CHR (29)) 3
BOTOXY (18, ROW) 3

RESET(INPUT) 3
READ (SFECS2UINDEX 1) 5

WHILE (IDRESULT=14) OR (SFECS2(INDEX1“8) OR
(SPECS2CINDEX3>15) OR (COLS+SPECSZIINDEX]I>8C) DO
BEGIN
GOTOXY (16,ROW) 3
WRITELN(CHR(7) ,CHR (29)) 3

GOTOXY (56, ROW) 3 (¢ Error Messages #)
IF (SFECS2CINDEXJI<B) THEN
WRITE(CHR(15),’Must be at least B’ ,CHR(14));

IF (SPECS2LINDEX]I>1S) OR (COLS+SPECS2LINDEX1>80) THEN
BEGIN
IF (BPECS2[INDEX1>15) AND
(COLS+SPECS2[INDEX1>80) THEN
BEGIN
IF (BO-COLS<15) THEN
WRITE(CHR(13),"Must be no more ’,
*than ' ,80-COLS,CHR(14))
ELSE
WRITE(CHR(15),’Must be no more ',
*than 15’ ,CHR(14))

END
ELSE
BEGIN
IF (SPECS2UINDEX1I>15) THEN
WRITE(CHR(15),’Must be no more ",
'than 15’ ,CHR(14))
ELSE
WRITE(CHR(15),"Must be no more °,
'than ’,B0~-COLS,CHR(14))
END
END; (# End of Error Messages #)

GOTOXY (18, ROW) §

RESET (INPUT) ;

READ (SPECS2[ INDEX1) 3
END; (s End of Bad Width #)

COLS:=COLS+BPECS2{ INDEX];
BOTOXY (60,35) 3
WRITE(CHR(15),COLS:3,CHR(14) )3
BOTOXY (76,5)
WRITE(CHR(15), (BO-COLS):Z,CHR(14))3
(ag]+s)
END3 (¢ End of GEYT FIELD WIDTH #)

(BE BB RBIRE BRI E BB ANERRERBR BRI RN LR ER BB B RE DR RBERRFR R R B RSB BEREBBBEBRS)
PROCEDURE GETFLDNAME;
BEGIN

(ag]1-s)
GOTOXY (26, ROW) 5

s
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WRITE (CHR(29)) 3}
RESET (INPUT) 3
READ.N(SPECSI{ INDEX]);

IF (LENGTH(SPECSI[INDEX]) >SPECS2CINDEX]) THEN
WHILE (LENGTH(SPECSIT{INDEX]) >SPECSZ{INDEX]) AND
(POS(* *,SPECSI[INDEX1)=1) DO
DELETE (SFECSI[INDEX], 1,1)3

IF (LENGTH(SPECS1CINDEXJ) >SPECS2[ INDEX]) THEN
SPECSILINDEX]:=COPY(SPECSI{INDEX],1,SPECS2LINDEXD)
(#8]1+4)
END; (# End of GET FIELD NAME #)
C Ty Yy Y Y Y R Ry Y F R Y Y Y e T2 )

PROCEDURE ADDAFIELD;

(BFBARBIRBEBERRPEBEBBRBRPRERRBR R RV RBEFREHBRRBRRRERERAEFFERBERBRBRES)

(® *)
(£ This procedure adds a field or variable to a data *)
(» {ile, if there is roomy, which is then filled *)
(» with either computed values or user input *)
(= values. The Number of Fields counter, WIDTH, *)
(» which is stored in SPECS2[{0], is updated. .)
(% »)

(BB EBBBEBRBRERBRRBERRRBR R BRAERB BB BB BB ERB BRI R RERERBERRRRE SR ERBBREERNS)

VAR
coLs, (# Number of columns in record #)
1, (# Jteration counter )
INDEX, (# Field added to data array )
NUMREC, (# Number of records )
ROOM, (# Number of free fields *)
ROW, (# Row ON screen )
WIDTH: (# Number of fields *)
INTEGER;
oPT1, (# Menu options .)
oPT2:
CHAR;
DONE: (# Completion indicator )
BOOLEAN;

(€2 222222222 2222222222222 LRSS 22222222222t el sl s L)l

(» Internal Procedures »)
[E XTI YYTIIINRYYYSYIYXYTYYYRRYRZXRYRYPY LRI 222222822 222822222222 200

PROCEDURE DEFINEFIELD;

BEGIN
WIDTH: =6PECE2[0)3
COLS: =03
FOR I:=3 TO WIDTH DO
COLS: =COLS+5PECE2011]}

80TOXY(0,5) 3
WRITELN(CHR (15),"FIELD NUMBER’, " WIDTH":9,"NAME’:8,
CHR(14))3

6OTOXY (50, %)
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WRITELN(CHR (1%),°COLS USED:’,COLS:3,’ COLS LEFT:",
(BO-COLS): X, CHR(14)) 3
DISPLAYSPECS (SFECS1,SPECS2);

BGOTOXY(0,19) 3
WRITELN(’Now enter width and name for the °,
‘added f1eld. The width must be at ')
WRITELN(’least 8 and no more than 15. This °,
"includes room for & significant digits.’');
WRITELN(’ The name should be no wider than 7,
'the fi1eld. Firally, remember the’);
WRITELN(’upper limit of BC characters ’°,

*per record.’)s

INDEX:=WIDTH+13 (# New f1eld specs #)
ROW: =INDEX+63

BOTOXY (O, ROW }

WRITE(INDEX:7);

GETFLDWIDTH(SPECS2, INDEX,ROW,COLS)
GETFLDNAME (SPECS1,SPECS2, INDEX, ROW) §
ERASE (19,4)

BOTOXY (0, 19) %
WRITELN(’Select desired option:’)}

WRITELN( 1 - Change specifications’);
WRITELNC(" 2 - Proceed with ADD’);
WRITELN;

GETOPTION(DFT1)3
WHILE (OPT1<>’17) AND (OPT3<>’'2’) DO
GETOPTION(DPT1);
ERASE (19,3}
END: (#» End of DEFINE the FIELD #)

(BERBBRBBERBRRDRBERRR RS RRRBERBRSEEFERRBRBRERBRRERUFBRBSRBRESBRBRBBERE)

BEGIN

Main body of ADDAFIELD )
(BB RBBRBRRBRBERBRBEBERBRSPBRFRERR SRR B EFRSRREREER B RS RR RSB SR RO RRBREREN)
NUMREC: =SPECS2[-133 (# Initialize parameters )
WIDTH: =SPECS2[ 0]}
ROOM: =MAXSIZE-WIDTH;
DONE: =FALSE;

WRITELN(CHR(12),* ":30,CHR(1%),’ ADD FIELD ROUTINE *,
CHR(14))3
GOTOXY(0,%) 3

IF (ROOM=0) THEN (# No room to add a field L)
BEGIN
BOTOXY(1,21)}
WRITELN(CHR(15),"WARNING: ' ,CHR(14),* The file °*,
*is 4$ull. No more fields can be added.’)}
WRITELN(® *:11,°Press any key to continue’);
60TOXY (0,21)
BETOPTION(OPT1)
END
ELSE

BEGIN (# Room available to add field &)

ARl A At Nl i n i ase o h o Gh oAl Sia AT SREr g 2aure g
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Ls
. WRITELN("Select desired option:’);
- WRITELNC’ 1 - Proceed with ADD’);
:{; WRITELN(’ 2 - Exat ADD FIELD’)s
f\J GETOPTION(OFTL1) 3
:_\" WHILE (OFT1<>"1°) AND (DFT1<>'2’) DO
a0 GETOFTION(OPT1) 3
o ERASE (5, %)
- IF (DFT1="2") THEN
e DONE: =TRUE;
-t
AN WHILE (DPT1="1") DD
e DEFINEFIELD;
IF NOT (DONE) THEN (# Fill the field #)
A o BEGIN
W SPECS2[02: =INDEX; (# New WIDTH »)
Es FOR 1:=1 TO NUMREC DO
O DATALI, INDEX):=0.03
S FILLFIELD(DATA,SPECS],SFECS2, INDEX) }
S9%Y .
" END:
L~
p END; (% End of Room Available #)
e END; (# End of ADD A FIELD #)
{;; (BBBEBBRRBEFBERBRERRREREEREEFEEDRRBERERRREEREERRDRRE RSBS00 8 R
AN
Callts
- PROCEDURE CHGAF IELD;
( (BB RBRBHERBEEBSBRRRABEBRBBRBERRREBFRBEERBB BB BRRERBEFRBBRRERRREREEERERE)
-~ (= )
:#{ (» This procedure changes both the specifications for *)
Y (» and contents of one data field. A check is *)
47 (& made to keep each record under Bl columns. *)
- (s *)
\'\ (BRBRREFABBBERREBFERBERRRBRBRERRBRRRJRBERBRERRRBEREBREFFREBRRERRBERREER)
,' VAR
e COLS, (# Number of columns per record &)
- } I, (# Iteration counter )
N INDEX, (# Field to be changed *)
o NUMREC, (# Number of records in file )
SRS ROW, {(# Row on screen *)
N WIDTH: (# Number of fields in file )
INTEGERS
OPTI,
OFT2, (# Menu options )
OPT3:
CHAR;
DONE: (# Completion indicator -)
i BOOLEAN;

I
.

-y

(BRBABIRBEREBRBBIERBRBRRBREFERBERBRBEERREBBRRERRERREBERBE RS RERRBERRES)

(» Internal procedures )
(BEBRABRBERNERBBBRERRESRBERERAERERERER BB ERERERB BRI R BB BERRBRRBERRNE)

RN
A A

PROCEDURE PICKOPTION;

0

BEGIN

shd,

4
N 'l't‘ !

DRORK

¢

4 "'4'.1

roa
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WRITELN(CHR(12),” ":25,CHR(15),” CHANGE FIELD ROUTINE °’,
CHR(14)) 3

BOTOXY (Q,%5) 3

WRITELN(’This routine will allow you to change the ',
'contents of a currently de‘ined and’)?

WRITELN(’4ull field in the data array. Once started ’,
'that field may become contaminated.’);

GOTOXY (0, 10) 3

WRITELN(’Select desired option:i’)s

WRITELNC’ 1 - Proceed with CHANGE’ )3

WRITELNG’ 2 - Exit CHANGE FIlELD’);

END;

(B RBBBBERBRBRERRBRERRRERRRS B RERRRRERRFERFBRBRERBEERRREREFERRRRBRE R RNN)

PROCEDURE CHECKSPECS;

BEGIN
WRITELN(CHR(12),’ *:2%,CHR(15)," CURRENT FIE.D °’,
"SPECIFICATIONS *,CHR(14))3
GOTOXY (0,5) 3
WRITELN(CHR(15), 'FIELD NUMBER’,’WIDTH’:9,
*NAME’ :8,CHR (14)) 3

BOTOXY (50,5) ;

WRITELN(CHR (15),°COLS USED:’,COLS:3,”  COLS LEFT:’,
(BO-COLS) :3,CHR (14)) 3

DISPLAYSPECS (SPECS1, SPECS2) ;

GOTOXY (0, 19)

WRITELN(*"Select desired option:’);

WRITELNC(® 1 - Proceed with CHANGE’)}

WRITELN(® 2 - Exit CHANGE FIELD’);
END; (# End of CHECK SPECificationS &)

(B U R RN R BB RB BB R ERRERE B R BB SRR BB R ERER AR BBRBRRESRERB I BRI ERRBERABERNES)
PROCEDURE MAKECHANGE;

BEGIN
ERASE (18,5) 3
GOTOXY (0,201 3
WRITELN(’Now enter new WIDTH and NAME for FIELD # °,
INDEX) §
ROW: =183
COLS:=COLS-EPECE2[ INDEX ]}

‘:}j GETFLDWIDTH (SPECS2, INDEX , ROW, COLS) 3

LS

_Hf' BETFLDNAME (SPECS1,SPECS2, INDEX, ROW) ;

:ﬁj DISPLAYEPECS (EPECS1, BPECS2) ;

[ 2] ERASE (18,5) §
sl GOTOXY (0,193
T WRITELN(’Eelect desired option:’)}
f{f WRITELN(’ 1 - Change specifications of field & °*,
e INDEX,’.’ )}
:J{. WRITELN(® 2 - Proceed with CHANGE FIELD’)$
e BETOPTION(OPT3) 3

L 2]
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WHILE (OFT3I<>*17) AND (OPT3<>’2’) DO
GETOPTION(OPT3) ;

ERASE (19,3) 3
IF (OPT3=’2") THEN
DONE: =TRUE
END; (# End of MAKE CHANGE #)

(BRBBEURBBERBREE TR ERRBRAETRBEBRBERAFCRBERFRERRBRDEERBEBRPRABBRRTRR RSO N)

(» Main body of CHGAFIELD )
I T T T Y Ty o Y T Y YR Y R YRR R R Y R 2T

BEGIN
(#$]~w)
NUMREC:=SPECE2[-11J3 (# Initialize parameters )
WIDTH: =SPECS2L0];
DONE : =FALSE ;
COLS: =03

PICKOPTIONS

BETOPTION(DPT1);
s WHILE (OPT1<>*1’) AND (OPT1<>*2’) DO

N BETOPTION (OPT1)3
R ERASE (5,8) ;
LS

RN IF (OPTi="1") THEN (* Do a Change *)
e BEGIN

AN FOR I:=1 TO WIDTH DO
: COLS: =COLS+SPECS2[11;
CHECKSPECS;
SR BETOPTION(OPT2) 5

AR WHILE (OPT2<>"1’) AND (OPT2<>’2°) DO

e GETOPTION(OPT2);

) ERASE (18,5) 5
B IF (OPT2="1") THEN (» Accomplish change *)

BEGIN

ot GOTOXY (0,203

AN WRITELN(’Erter field to be changed: °,
o *(1 to ',WIDTH,*)")3
» ) WRITELN(® (0O = Skip change)’)}
ey B60TOXY (6,18)

At RESET (INPUT) 3

Pr READ (INDEX) §
P WHILE (IDRESULT=14) DR (INDEX<1) OR
L (INDEX>WIDTH) DO
A BEGIN

> BOTOXY (1,223

o WRITE (CHR(15), "WARNING: "’ ,CHR(18),
SV, * Bad field number. °,
@ 'Press any key to try °,
NG *again.” )}

o BOTOXY(0,22)3
. BETOPTION(OPT3) §

" ERASE (22, 1) 3

oo ERASE (18,2) }

«?

a
¥
-

DA NS
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e W o
>
BOTOXY (&, 18) 3
RESET ¢INPUT) 5
READ (INDEX) 3
END; (¢ End of Bad Index #)
WHILE NOT(DONE) DO
MAKECHANGE ;
.
:\: FILLFIELD(DATA,SPECS1,SPECS2, INDEX) }
l\"l
}‘E END; (& End of Accomplish Change #)
c: END; (# End of Do a Change #)
Ny (08]+4)
END; (» End of CHG A FIELD #)
_.l\ (BRBRBBEREREABERBEREREREBRBRERREEEE SRR BBREBREEIRBEERRERRRRRERERRREENR)
.
Y
::-.’ PROCEDURE FILLFIELD;
--t.\ (HEWRBERBRBEERARBRRBEERBRS RS SR ERRERBRER SR RRBERES SRS R AR SRR I ERERERA NS )
I (% )
- (€4 This procedure displays the menu of the options *)
9 (* available for filling the specified field -)
i) (® in procedures ADDAFIELD and CHGAFIELD., It )
T (# then calls the appropriate procedure. *)
vl (» *)
’.‘j (FRERBERBBRBBEEREBBRRBFRERERBRBERRBERERBRBEBBBERBERBEEBERBERRERERRRREER)
VAR
I, (# lteration counter )
NUMREC: (# Number of records *)
Ny INTEGER;
A oPT: (# Menu option #)
e CHAR;S
-y DONE: (¢« Completion indicator #)
PRI BOOLEAN;
(BRBBRBRRBRRRBBBERBERRRRERERBRBRBBRFRERREFRBBERERERRFRBRERPERREERRRRRS)
(# Internal Procedure *)
-'_.-', (BRBBRBERRBBBERRESRBRBRBRIRBRRBERBREERRBERRBREBRERRRBERRERERBEERRRERRS)
'}}} PROCEDURE DEF INEOPTS;
e VAR OPT: CHAR; (» End of display indicator ®
BEGIN
WRITELN(CHR(12),® ":26,CHR(15),” FILL FI1ELD OPTIONS ’,
CHR(14))3
B8O0TOXY(0,5) 3
WRITELN(’Option’)}
WRITELN(® =—e=m=?) §
WRITELNC(® 1 - Fills specified field with user °*,
‘selected constantsi based’)
WRITELN(® on partition(s) within that or a ”,
e ‘different field.’ ,CHR(13))}
_’;#. WRITELN(® 2 - Computes and stores in the specified °,
BARN *$4ield the results of one or more’)s
A WRITELN(® arithmetic operations on one or more ’,
A *fields.’ ,CHR(13))}
N WRITELN("® 3 - Accepts data as input by the user at ’,




’the keyboard; one record at a time,’ ,CHR(13))}
WRITELNC(C® 4 - Display these definitions’ ,CHR(13))3
WRITELNC(” S - Exit FILL FIELD routine’)s
GOTOXY (22,22)%
WRITE(’Press any key to continue *)3
GETOFTION(ORT) 3
END; (& End of DEFINE OFTS =)

(BB EBERSRERERRRBEIEF RS ERFERERR BB BRR BB R R RSB BBERERPBAERRIRRPREFERB )

(» Main body of FILLFIELD )
Y Y Y Ty Y Yy Y Y R Y R XY SR TR TR R 2 2D

BEGIN

(#SR MU_B ») (# Retain UNIT i1in memory ®)
DONE : =FALSE;
NUMREC: =SPECS2[-113;

WHILE NOT(DONE) DO
BEGIN
WRITELN(CHR(12),” *:26,CHR(15)," FILL FIELD ’,
"ROUTINE ’,CHR(14))3
GOTOXY (0,5}
WRITELN(’Select desired optiorn:’,CHR(13))3

WRITELN(’ 1 - Recode’)s

WRITELN(’ 2 - Compute’)s

WRITELNC(? 3 - User input’)s

WRITELNC(’ 4 - Define above options’);
WRITELNC(’ S - Exit FILL FIELD’ )

BGETOPTION(DPT) 3
WHILE (OPT<”1’) AND (DPT>’5') DO
GETOPTION(OFT) ;

CASE (OPT) OF

*1°: RECODE (DATA,SPECS1,SPECS2, INDEX) 3
*2’: COMPUTE (DATA,SPECS1,8PECS2, INDEX) 3

¢ USERINPUT (DATA,SPECS1,SPECSZ, INDEX) 3

*4’': DEFINEOPTS;

*S*: FOR I:i=1 TO NUMREC DO

IF (DATALI, INDEX1<3>0.0) THEN
DONE: =TRUE 3

END; (& End of CASE #)

IF (OPT="5") AND NODT(DONE) THEN
BEGIN
BGOTOXY (0, 18)3
WRITELN(CHR(15),* WARNING:',CHR(14),
' Field is currently all zero’’s’);
WRITELNS
WRITELN(® *:11,’Select desired optioni’)j
WNRITELN(* *211,°’ 1 - Go back and ’,
*$il1) 4ield’ )}
WRITEC” ’:11,°” 2 - Leave field ’,
‘all zero’’s ')
GETOPTION(DOPT) 3
WHILE (OPT<>’1") AND (OPT<>"2’) DO
BETOPTION(OPT) S

IF (OPT="2") THEN
DONE : =TRUE 3
END3 (o End of error exit attempt #)
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END; (# End of WHILE loop #)
END; (¢ End of FILLFIELD #)

(Ql...lil.‘}ili.i..ll.il{’i‘&.l"’}.iili".GG&li.li!i‘lblil‘.i.ll&li)
(s8] PSPP:MODIFILE #) (# Include procedure in UNIT #)
(BERFRRBEPBBRRBEE R R BE B PR BB ERFBERRRBF RS RFRERERERDRBRRRRERERRREREEREEE)
(o8] PSPPIUSERINPUT «) (# Include procedure i1n UNIT )
(.l...ill.'.‘ll!‘ll.{‘ii&dDllbll.ll.’l!i&ll*Gii’i*&}iii{&&iiliii&l&l)

(» Initialization part of UNI1T *)
(‘l&l..i0.l’Gl&l'il.i&ll.iii{&llﬁ&&’i’i}.l{Cb’{li#lll‘il&lll&l{ii&’i)

END.
N PRV VROIROIA IR P P P R N S IR SO I R SO

LR T ) . S Y .-."{é:j
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PROCEDURE MODIFILES

(BRBREBRBPRREBRBRERRBESBRBEBB BRI RBR BB BB RBERP BB B LR BEBEDRPERBEREBBORD)

(» < )
(= This procedure needs as input: )
(= »)
(» DATA - Array of raw data to be mod:fied .)
(= SPECS1 - Array of fi1eld or vari1able names )
(o SPELS2 - Array of fi1eld wicths )
(» *)
(» This procedure returns as output the above arrays -)
(* after modification, Changes include addition, )
(n removal, and modification of both records and )
(s fields. )
(» *)

(BRBERER RS ES SRR BBERBERRBBEBR DR ABBREZ R BSRRREIREERBRBEPRERDEEBNERN)

VAR
DONE: (# Completion indicator #)
BOOLEAN;S
oPT: (# Menu option )
CHAR;

(FRBBBPBRABERERFEEBRRERFRER BB RABERAERRRBBIRBBRB BB B RRERRBRBRERERBRERNES)

(w Internal Procedures )
[ T R T X T e T N YT E YT

PROCEDURE DISPLAYWARNING;

BEGIN
WRITELN(CHR (12),* ’:25,CHR(15),” MODIFY DATA ROUTINE ’,
CHR(14)) 3
BOTOXY (0,%5)
WRITELN(CHR (15),” WARNING:’,CHR(14),’ You should *,
"save all dats changes as soon as’)}

WRITELNC® possible or risk losing them.’)s
GOTOXY (Q, 10) 5
WRITELNC(® NOTE: I+ you save the modified data ’,

‘using the same name as before,’)}
WRITELN(? you will overwrite the ’,
*unmodi fied data.’)}
GOTOXY (22,22)%
WRITE(’Press any key to continue *)3
GETOPTION(DPT) 3
END; (# End of DISPLAYWARNING #)

(BB BB B SRR EBBR SRR BB R BB RS R BB B ERBRR B BB SR BB RSB ERBERE R BB R BB RBRERRRBRRSS)
PROCEDURE DISPLAYMENU;

BEGIN
WRITELN(CHR(12)," *:25,CHR(1%),’ MODIFY DATA ROUTINE °,
CHR(14))3
BOTOXY (0,5)
WRITELN('Gelect desired optioni:’)s
WRITELN(® 1 - Add a record’)i

WRITELN(® 2 - Delete a record’)s
WRITELNC(’ 3 - Add a field®)s
WRITELN(’ 4 - Delete & field’)s
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WRITELNC(® S - Change a record’);
WRITELNC? & - Change a f1eld’);
WRITELNC® 7 - Exit MODIFY DATA routine’);
GETOPTION(DFT) 3
WHILE (OFT<’1’) DR (OPT>"7) DO

GETOFTION(DPT)

CASE ‘OFT) OF
*1’: ADDARECORD (DATA,SFECS),SFECEDS
*2’: SUBARECORD (DATA,SPECS1,SPECS) S
*3’: ADDAFIELD(DATA,SPECS!,SPECSDT)
*4°: SUBAFIELD(DATA,SFELS),SPELCSD) S

*5’: CHGARECORD (DATA,SPECS1,SPECS2) 3
'6’: CHGAFIELD(DATA,SPECS1,SFECSZ)
*7’: DONE:=TRUE;
END; (# End of CASE #)
END3 (# End of DISPLAY MENU )

(RRAERBPRBERBRRERBBRBEDBBBESRESRBIERRBBEBERERRAR AR BERRBBERRBERFERBRBER)

(» Ma:n body of MODIFILE )
(...‘Q“"}‘.'.l‘l‘.‘..CG.GGi}’."l’."QQ.C"".Q.‘.“}}.5..".QGGO’.)

BEGIN
DONE: =FALSE}
WHILE NOT(DONE) DO
DISPLAYMENLU;
DISPLAYWARNING;
END3 (# End of MODlfy FILE #)

(BRBRBBERBRBEREBRERERBRRBERBRBRRERRBRRERRRERRRABERBRRBRREEBEREERERRER)
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PROCEDURE USERINPUTS

[EZTXT XTI RSS2SR 222222222 2222 S22 22222222222 222 2R 22 222 D)

(= *)
(* This procedure is used to fill a field of the -)
(» data array; one record at a time. *)
(= )

(XTI Y2 YR 2RISR SRS 2 2222 RSS2 222222222 2222222 22 2 )

VAR

FIELDWIDTH, (# Max field width of value &)

I, {(# Jteration counter )

NUMREC: (# Number of records in file #)
INTEGER}

VALUE: (# Value as imnput by user )
REAL

oFPT?, (& Menu options *)

OPT2:
CHARS

NAME : (# Field or variable name *)
STRINGS

(BEBRRBBER BB R RERRRRFRFERBRFRBRRERRARRBEERBRPREBRRERRERERRBRERRERRRE)

(= Internal Procedures )
(".“‘."'Q.'..."'.”Q“"QO"'C"”*..‘G}"I‘."‘"“il{"il’l&“.G“.i )

PROCEDURE DISPLAYHEADING;S

BEGIN
ERASE (5,8) 3
GOTOXY (0,5}
WRITE(CHR(1%),’ FIELD NAME:’,CHR(14) ,NAME:15);
GOTOXY (38,5);
WRITE (CHR(15),’ MAX WIDTH:’®,CHR(18));
BOTOXY (50,5) 5
FOR 1:=1 TO FIELDWIDTH DO
WRITE (CHR(15),° X’ ,CHR(14)) 3
WRITELN(® (" ,FIELDWIDTH,”)’)}
END;

(SRR BUEBRRBB BB BR BB SR ERRRRR SR BB ERRRRER BB ERF R R SRR RS RA SR B RABRBREBERRE)
PROCEDURE TAKEINPUTS;

BEGIN
(a8 ]-%)
GOTOXY(4,8)3
WRITE(CHR(15),*' RECORD:’,CHR(14)," # *,1:3,
* of ’,NUMREC);
GOTOXY (50,8)3
RESET (INPUT) ;
READ (VALUE) 3

WHILE (IORESULT=14) DO (&« Bad Value #)
BEGIN
WRITE(CHR (8) ,CHR (29} )}
BOTOXY (1,20)3;
WRITE(CHR(15), "WARNING: " ,CHR(14)," Value must ',
‘be a number. Press any key to continue.’)}
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BOTOXY (0, 20) 3
GETOFTION(OFT2) 5

ERAEE (20,103

GOTOXY (50,8} 3

RESET (INFUT) 3

n READ (VALUE ) 3

SN END; (# Enc of Bad Value )

DATAL 1, INDEXJ:=VALUE;
ERASE (8, 1) ;

r:.' (%8 ]1+4)

- END; (» End of TAKE INPUTS )

(BB RBBBERRBBBERBRBERRERRBEREBERERERRZR R B AU EFRERRRRBEERB R IR EBRERRRBRRE )

(» Main body of USERINFUT .}
(BB RS SR ER B R BB SRR BB R R BB E R R R R R RS R R RN SRR R R P R RSB R R R SRR BRI ERBBERERN)

BEGIN
NUMREC: =SPECS20-113 (# Initialize parameters *)
NAME : =SPECSI [ INDEXJ;
IF (LENGTH(NAME) >15) THEN (# Truntate to fit *)

NAME : =COFY (NAME, 1,15%) 3
FIELDWIDTH:=SPECS2L INDEX];

WRITELN(CHR(12),’ *:26,CHR(1%),’ UBER INPUT ROUTINE °,
CHR(14));

GOTOXY(0,5)

WRITELN(’Any values input that exceed the MAX WIDTH ’,
’will mess up the columns in the’)s

WRITELN(’ECHOF ILE routine. To prevent, run ’’Change ’,
'a field’’ to expand the field width’)s

WRITELN(’ after entering all records, then exit ’,
"FILLFIELD without changing field contents.”)3

BOTOXY (0,10)3

WRITELN(’Belect desired option:’);

WRITELNC(® 1 -~ Proceed with INPUT’);

WRITELN(’ 2 - Exit USER INPUT’)S

GETOPTION(OPT1) 3

WHILE (OPT1<>*1") AND (DPT1<>’2') DD
GETOPTION(OPT1) }

IF (OPT1="1") THEN (# Start inputting L
BEGIN
DISPLAYHEADING;

-

e FOR I:=1 TO NUMREC DO

Yo TAKEINPUTS;

i END; (# End of Btart Inputting )
< END; (» End of USER INPUT #)

M

(FERRNBBBEBERBBBRERBBERBERBRBEBBBBEERR BB BBRFRBERBFRERERRBRBERERRERESER)
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- (88S+%)
b UNIT MU_E; INTRINSIC CODE 15; !
o INTERFACE
R USES MAIN_UNIT;
- ) PROCEDURE LOADDATA (VAR DATA:RAWDATA; VAR SPECS1:HEADER]S
. VAR SPECSZ:HEADERI) ; |
LN
\1“ PROCEDURE SAVEFILE (VAR DATA:RAWDATA; VAR SPECS1:HEADERIL;
T VAR SPECSI:HEADERD) ;
- PROCEDURE ECHOFILE (VAR DATA:RAWDATA; VAR SPECS1:HEADERL;
VAR SPECS2:HEADERZ;PRINTER: BOOLEAN) ;
i IMPLEMENTATION
‘~.._‘. €2 XTI S SRR 2SR 22 T2 22 X222 R YRR YRR TR RSP RY T RSP R FEY XY X B
- (® Main part of MU_E )
_?.‘~.~ BB R R ER RN B IR E R R B RF R B R R R BRREBERRRLER PR F AR BB R B RRRBRRRFRAR SRS RRERRRRRRE)
v PROCEDURE LOADDATA;
:. ) (BRBARBIVBBBSBBBEDPRBBRURBRE BRI RS BEEERPRSFBRRRRJBRFRERERBERERRRRERERERS)
N (® »)
(» This procedure requires existence of data files -)
L - ( saved via the SAVEFILE procedure ®)
R (» *)
(= This procedure returns as output: )
(» *)
R (% DATA - Array of raw data as stored on disk *)
' (® 6PECS1 - Array of field names -)
o (» SPECS2 - Array of field widths *)
- (® a)
.'_ (BREBBBRBEERBEEBBERBRDPRBREBERERBERERRBREERERBERERRSERSRBEERSRRRRERE RS TS
- VAR
- 1,9, (# Indexes *)
NUMREC, (# Number of records in file #)
WIDTH: (# Number of fields in file ®)
INTEGER;
FILEID, (# File name as input by user #)
A FILENAME: (# File name as stored *)
‘- BTRINGI211]3
. orPT1, (# Menu options *)
O opT2:
- CHAR;
_.. (FARBERBEBBBBRRRFBRRERBRBER R RERPBRBRERBERRERBRERERER BB BRBRARRERRRRRS)
( Internal Procedures *)
- (BRBRBBBNRBBRBRBRRRBRRRBERRBBBERBRERPRBRIERE R RGP EEERBNEERRRANBRERBREES)
@, PROCEDURE F ILEFOUND;
o BEGIN
T BOTOXY (0, 15) 3
A WRITELN(’Loading ',FILEID,’. . .Plesase stand by’ )}
SN READLN (DATAF ILE, SPECS2(~11,BPECS2(01)}
"‘" I
A"l.- I
e
s
~
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NUMREC: =SPECS2(-113
WIDTH:=SPECSZ{03J3

s
‘

FOR 1:=0 TO WIDTH DO
- READLN (DATAFILE,SPECSITI])
.- FOR I:=1 TO WIDTH DO
READLN (DATAFILE,SPECS2[11)3
FOR I:=1 TO NUMREC DO
FOR J:=1 7O WIDTH DO
READLN(DATAFILE,DATALL1,01)3

)
e
s Yy e,

it haanaa

PR

GOTOXY (0, 17) 3

WRITE (’Load complete. Press amny key to continue ")
GETOPTION(OFT2) 3

WRITELN(CHR(12)) 3 (# Clear screen -)
< OPT1:="2"3

P, END3; (# End of FILE FOUND #)

e M

]

s Y Y Y T S I Y S Y YR T D
= PROCEDURE FILENOCTFOUNDS

BEGIN
BOTOXY (C, 15);
: WRITELN(’Specified file not found’,CHR(13))}
N WRITELN(’Belect desired option:’)s
. WRITELNC® 1 - Try another load’);
- WRITELNC(’ 2 ~ Exit LOAD Procedure’);
GETOPTION(DFPT1);
WHILE (DOPT1<>*1’) AND (OPT1<>'2’) DO
GETOFTION(OFPT1)
ERASE (12,8);
BOTOXY (0,12) 3
END3 (# End of FILE NOT FOUND #)

(]
”,'ﬂ
oty

fl
2 4.
s 0
LN

(XYY YT R RAYTRTTSRLLIRYSS2ASZIIIZS2L LRSS 22222 222222222 22 222 22 D)

(s Main body of LOAD DATA )
(RRBEBRERBBBERRBRERBBERBHBEBER DGR R DRT T TS S 02000 B0 2 0306300600 00 00 )

* BEGIN

0 (s81-2)

k.. WRITELN(CHR(12),* *:26,CHR(15),’ LOAD DATA ROUTINE 7,

. CHR(14))3

- BOTOXY(0,5) %

. WRITELN(’Select desired option:’);

WRITELN(® 1 - Load a data file’);

WRITELN(’ 2 - Exit LOAD routine’);

BETOPTION(OPT1);

WHILE (OPT1<>’1°) AND (OPT1<>*2') DO
GETOPTION(OPT1)

2 -
_AJ} .

T
A - .

WHILE (OPT1="17") DO (# Attempt a load )
BEGIN
GOTOXY(0,10);
WRITELN(’Enter desired file name: ',
k.- *(1 to 10 characters)’);
.- GOTOXY(0,12) 3
- RESET (INPUT) 3
READLNI(FILEID)
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IF (LENGTH(FILEID) >10) THEN

s FILEID: =COFY(FILEID, 1,103
\f FILENAME : =CONCAT (’BLANK:’ ,FILEID,’ . TEXT" )3
e RESET (DATAFILE,FILENAME) ;
ﬂ‘ IF (IODRESULT=0) THEN (# File found *)
FILEFOUND
< ELSE
f; FILENDTFOUND;
- CLOSE (DATAFILE) 5
AN END; (# End of Attempt load *)
o (88]+4)
END; (# End of LOADDATA +)
_ (BRBBRBEBBBEBRBBRER BB ERBERERARRPRERRABE N BB BERBBBRBERBREERERERR BRI RBEREREER)
'i PROCEDURE SAVEFILE;
':'- (BRI FRBB B RRBRBBBRERAEBER BRI RERBERBBRERERSEBIRRBERBERRAEERERBRRERRETEERER)
o (» #)
(» This procedure needs as input: »)
;ﬁ (» *)
.. (» DATA - Array of“data to be saved *)
s (s SPECS1 - Array of field names )
0 (& BPECS2 - Array of field widths )
N (= *)
. (% This procedure stores the data file on disk )
- (» under the name BLANK:<name>.TEXT )
(» )
5 (HEBSRRBEERPRBRRRARBRERERBERBERRBBREBRPBERRBBESRBEREBRRBERRRERRE RN )
Y VAR
o 1,7, (# Indexes *)
g NUMREC, (# Number of records in file #)
-7 WIDTH: (# Number of 4fi1elds in file )
INTEGER;
FILEID, (» File name as input by user «)
. FILENAME: (# File name as stored .)
. STRING[211;
SO oPT1, (¢« Menu options )
. oPT2:
. CHAR}
- (PHBBBBRSRBEERBBSRBRBRABEBEREBRDPBRR R BB AR ERERRERBERBESRNBERRERBRRRERE)
St (s Internal procedure )
~_': (BRGEBBEBRRBBBRRRRRREBBEERBEBERREER BB ERRERBEREERERE SRR SSRGS RARBERN )
TI
S PROCEDURE BADSAVE;
e
- BEGIN
. BOTOXY(0,15)3
@ WRITELN(CHR(7),”Save not possible. Make sure a ’,
= *properly formatted disk with’)3
S WRITELN(’enough space is available in °,
o *‘Drive #2 and the filename is 10 or’)}
B WRITELN('less characters starting with a letter.’,
s CHR (13)) 3
e WRITELN('Belect desired option:’)}
5~
.
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\{\ WRITELNC® 1 - Try another save’);
thj WRITELNC(? 2 - Exit SAVE Procedure’);
TR GETOFTION(OFTS)

ASH WHILE (OFT1<>"1°) AND (OFT1<>'2’) DD
AN GETOFTION(OFT1)
BN ERASE (10,13)3

k ) END;

b ) “n-_‘- (R ERBEEBABERBRFRBERRERSBFEEEBRERPREFRERR P SRR BB EEPBAERBBERERBERRBSREERIRS)
'\;f (» Main body of SAVEFILE )
“‘.'\' (BB BBRRBRRBREREBEREERBRREE SRS L BBEESEREREEEECA SR RIBAEBEERBAERADI RS EERES)
PO
WY BECIN
PN (08 ]—n)

] NUMREC: =SPECS2[-11];
] WIDTH: =SPECS52(0);

e WRITELN(CHR(12),” *:24,CHR(1%),’ SAVE DATA FILE ROUTINE ’,
S CHR(14))3
e GOTOXY (0,%)3
:;;: WRITELN(’Select desired option:i:’);

R WRITELNC? 1 - Save a data file’);
3 WRITELN(® 2 - Exit SAVE routine’);

GETOPTION(OPT1) 3
WHILE (DPT1<>’1’) AND (OPT1<>*2’) DO
GETOFTION(DPT1);

WHILE (OPT1=’1’) DO (% Attempt a save .)
BEGIN
BOTOXY (0,10) 3
WRITELN(’Enter desired file name: ',
{1 to 10 characters)’);

4 D
PO

oy

Y-
13
.

N GOTOXY (0,127

0 RESET (INPUT) §

N READLN(FILEID)

R IF (LENGTH(FILEID) >10) THEN

- FILEID:=COPY (FILEID,1,10)3

©) FILENAME : =CONCAT ("BLANK:’ ,FILEID,’.TEXT’)}
REWRITE (DATAFILE,FILENAME) ;

IF (IORESULT=0) THEN (& File properly opened »)
BEGIN

RN GOTOXY (0, 1%5)3

li WRITELN(’Saving *,FILEID,’. . .’,

g ‘Please stand by’);
S SPECS1L0):=FILEID;
ANAN WRITELN(DATAFILE,SPECS2[-1)," *,BPECS2001)}
RN FOR 1:=0 TO WIDTHM DO
N WRITELN (DATAFILE,SPECSILII)
AR FOR 1:=1 TO WIDTH DO

WRITELN(DATAFILE,SPECS2[11)}
FOR I:=1 TO NUMREC DO
FOR J:=1 TO WIDTH DO
WRITELN(DATAFILE,DATALI,J]) ¢

IF (IORESULT=0) THEN
BEGIN
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GOTOXY(0,17)3%
WRITE(’Save complete. Press any ’,
"key to continue ')
GETOPTION(DFPT2) 3
WRITELN(CHMR (12))3
OPT1:="2"3
END
ELSE
BADSAVE;
END
ELSE
BADSAVE;

END; (# End of Attempt Save #)
CLOSE (DATAFILE,LOCK) 3
(#g]+w)
END; (# End of SAVEFILE #)

(RRRBEREBRERRBBEERRBRERRBRRRRBREEERERRRRERFEFRERBREERBREBRBABERRRBD NS )

PROCEDURE ECHOFILE;

(BRRBBRRBPBRRBRBBEARRBERRBBBAERBERBBBR BB ERERRBRERERRRRRERRSBRERR RS RRRRS)

(® )
(» This procedure needs as input:! *)
(& *)
(» DATA - Array of data to be printed *)
(@ SPECS1 - Array of field names )
(» BPECS2 - Array of field widths *)
(% PRINTER — Bet if printer available *)
{(» *)
(» This procedure provides an echocheck of data to )
(& screen and printer (if desired) )
(n «)

(BRRBBBBRPEERBRRBERBERRRBRBRBRBRBERRERERBERBBRRRERIBEBREREERBPRERESER)

VAR
I, (# Jteration counter ®)
FIELDWIDTH, (¢ Augmented width used by printer )
INDE X, (# Index into various arrays )
NUMREC, (# Number of records in file «)
WIDTH: (# Number of fields in file *)
INTEGERS
FIELDS: (# Data fields to be echoed )
VECTOR}
OoPTI, (s Various menu options *)
oPTZ,
OPT3:
CHAR;

(BRBRBRELBBBBRNIFBERBBEDERNBERBF R ERRBRRBRIBREBPERRRRBRRRBRRBRNEEBRNS)

(® Internal Procedures )
(BRI RIBRBBBBVIBVBRBBBBRBEBRBBBBPRBRABEBRERBERGRORIERERBIBRATEHRREERE)

PROCEDURE DISPLAYFIELDSS

BEGIN
GOTOXY(0,7) 3
FDR 1:=31 TD WIDTH DO (4 Display selected fields &)
147




GETOFTION(DFT2) 5

NN

%

N BOTOXY (0,173

|\} WRITE(’Save complete,. Press any ',
) *key to continue ')

P
[ I

-

WRITELN(CHR(12))3

N
A OPT1:="2"3%
»
- END
} ELSE
BADSAVE ;
« END
ELSE
e BADSAVE ;
L END; (» End of Attempt Save #)
. CLOSE (DATAFILE,LOCK) ;
LY (n$1+m)
NN END; (# End of SAVEFILE #)
A
\::‘. (‘.'l&‘l".l...&il"&!'C}.i!‘}l.'.&liillii"ii‘l&l.Gi*!i&.‘i&illll.‘)
M.
*
NN PROCEDURE ECHOFILE;
LY
RS
[ (FRBBRBBARBR BRSSP BEBRBR BB AR FRRB BB P RB RS RRBBBERBBBRERERR SRR RERERBRS)
- (» *)
~"- .
" (= This procedure needs as input: )
:‘\": (= *)
N (» DATA - Array of data to be printed *)
Q\} (= SPECS1 - Array of field names *)
-‘xq" (w BPECS2 - Array of field widths .)
Ny (» PRINTER - Set i4 printer available )
(‘ (» .)
Sk (» This procedure provides an echocheck of data to *)
'. (» screen and printer (if desired) -)
(» .)
'.‘:'.j (REBBERBBRRBBRSERAEBRRBRERRRRBEREEBBEEBRERABRBRARBEEBRSERSERELRER AR )
O VAR
- 1, (¢ Iteration counter *)
! FIELDWIDTH, (s Augmented width used by printer *)
_i_-.}- INDEX, (# Index into various arrays )
o NUMREC, (# Number of records in file )
ot WIDTH: (# Number of fields in file )
A A INTEGER;
- F1ELDS: (+ Data fields to be echoed )
you VECTOR;
- oPT1L, (# Various menu options )
, - oPT2,
S oPT3:
> CHAR;
s I
:-‘?. (......C.G....'...‘Gliiﬁ.lillﬁi.li.Q..Ql.‘GG!G'!..QQGC‘QCGCGQQGGI"QG)
R (» Internal Procedures .)
.:',' (NS0 RRBBRRRBEBBBBBABBOBABEBBRNRBBBRBBRBEBRBRBBREREEARBRBBEEHERVBRBBAEE)
,.:‘,‘, PROCEDURE DISPLAYFIELDSS
'-"\
Ny BEGIN
AR GOTOXY(0,7)}
LAY
SRR FOR ':=1 TO WIDTH DO (o Display selected fields &)
-
@
o
29
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IF (FIELLS[I)=1) THEN (» Set to 1 if selected &)
BEGIN
WRITE(CHR(1%),1:2,’. *,SPECSI[Id;
GOTOXY (20, 146) 3
WRITELN('ON *,CHR(14))3
END
ELSE
BEGIN
WRITE(1:2,’. °,SPECSILID);
BOTOXY (2C, 1+46) 3
WRITELN( OFF )3
END;

END3 (# Eng of DISPLAY FlELDS =)
Ty I T T T T Ry N I T eIz
PROCEDURE CHANGEF IELDS;
VAR OPT: CHAF: (# Menu Option )

BEGIN

(o8 ]~%)
GOTOXY (0,195 3
WRITELN(’Any changes to above list?’ ,CHR(13X))3
WRITELNC® 1 - Go with list as is’);
WRITELNC? 2 - Change(s) required’)}
GETOFTION(OPT) 3
WHILE (QOFT<>’1’) AND (OPT<>’2%) DO

GETOPTION(DOPT) 3

WHILE (OPT="2") DO (# Make changes *)
BEGIN
ERASE(19,4);
GOTOXY (0, 19);
WRITELN(’Enter field number to change’ ,CHR(13))}
RESET (INPUT) 3
READ (INDEX) 3

IF (IORESULT=14) DR (INDEX<1) OR
(INDEX>WIDTH) THEN
BEGIN
GOTOXY (1,22) 3
WRITELN(CHR(15),”WARNING:’ ,CHR (14),
* Bad field designator. Press ’,
"any key to try again.’)s
BOTOXY (0,22) 3
END
ELSE
BEGIN
IF (FIELDSILINDEXJ=1) THEN
FIELDSCINDEX]J:=0
ELSE
FIELDS[INDEXJ:=1;
WRITELN('Field *,CHR(15) ,8SPECS1[INDEX],
CHR(14),’ changed. Press any ’,
'key to continue. ")

AR
P

S Y

od

END;

GETOPTION(OPT2) 5
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ERASE(19,4) 3
DISFPLAYFIELDSS

GOTOYY (0,19);
WRITELN("Any ~hanges to above list™’); ]
WRITELNC® 1 - Go with list as 18’)3
WRITELNC? 2 - Change(s) required’);
GETOFTION(OFT)
WHILE (OFT<>"1') AND (OFT<>’2’) DO
GETOPTION(OPT) 5
END; (8 End of WHILE loop )
(agI+a)
END; (# End of CHANGE FIELDS %)

(BB E R R R BB RN BB R B RN B R R R B RN PR RN BN R B R B IR R BB PR RS R R R BN BN R RS)
PROCEDURE LIMITECHO;

BEGIN
ERASE (S5, &) 3
GOTOXY (0,5) 3
WRITELN(’Select fielde to be echoed: ',CHR(15),
*(1-Yes,2-No)’ ,CHR(14) ,CHR(13))

FOR I:=1 TO WIDTH DO (¢ Get fields )
BEGIN
WRITE(1:2,”. ' ,BPECSICI),”’ *)s
BETOFPTION(DOPT2) 3
WHILE (OPT2<>’1’) AND (OPT2<>'2’) DO
GETOPTION(DPT2) 3
WRITELNS
FIELDSLI2:=~(DRD(OPT2)-50)3 (# Set to 1 Or O &)
END; (# End of Get fields #)

ERASE (5,18) 3
GOTOXY (0,5)
WRITELN(’Limited echo check of following fields:!’)s

DISPLAYFIELDS;
CHANGEF JELDS;

ERASE (5,18) 3
END; (% End of LIMIT ECHO #)

(BBBRBRBBRBBBRBBEBBERBRRBRBERBRBRBBRERBBABRRRERBEEBRRBRSRBELRREERRES)

PROCEDURE ECHODATA3;

BEGIN
FOR INDEX:=1 TO NUMREC DO (# Echo the data #)
BEGIN
IF ((INDEX MOD 14)=0) THEN (# Page pause *)

BEGIN
BOTOXY (22,22)3
WRITE("Press any key to continue 'y
GETOPTION(OPT2)
ERASE (5, 18) 3
60TOXY(0,5) 3
END3;
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IF (PRINTER) AND (OFPT3="2") THEN
WRITE(PTR, INDEX:4,” *:4);

FOR I:=1 TD WIDTH DD
IF (FIELDE(I1J=1) THEN
BEGIN
FIELDWIDTH:=8BPECS2(1133
WRITE(DATALINDEX,IJ:FIELDWIDTH:S) 3

FIELDWIDTH: =FIELDWIDTH+4}
IF (PRINTER) AND (DFT3=’2’) THEN
WRITE (PTR,
DATALINDEX, IJ:FIELDWIDTH:S);
END;
WRITELNS
1F (PRINTER) AND (OFT3=’2") THEN
WRITELN(FTR);
END:
END; (# Eno of ECHO DATA #)

(BRBERBRUSRBEEREREREBRRRERIBRBERRBRBRRRRBRRRBRREERRRERERRRBRRBEBREERSS)

(% Main body of ECHOFILE )
(0‘l’...l"..{!‘b"‘.l{ﬂ..§liiiQ.iliﬁilGGGQi{.{lii‘&ili}&iili‘l&“&G)

BEGIN

NUMREC : =SPECS2(~11];

WIDTH: =SPECSZ2[C]3

WRITELN(CHR(12),’ *:26,CHR(15),* ECHO DATA ROUTINE ’,
CHR(14))3

B60TOXY (0,53

WRITELN(’Do you decsire a limited echo tcheck?’,CHR(13))}

WRITELN(’Select desired option:’);

WRITELN(® 1 - Limited echo check’)}

WRITELN(® 2 - Complete echo check’)}

BETOPTION(OPT1)

WHILE (OPT1<>’1’) AND (DOPT1<>'2’) DD

GETOPTION(OPT1)
ERASE (5,%5) 3

IF (OPTi="1") AND (WIDTH>0) THEN (# Limited echo check )
LIMITECHO;

IF (OPT1="2") AND (WIDTH>0) THEN (¢ Complete echo check #)
FOR 1:=1 TO WIDTH DO
FIELDS[I):=1}
IF (PRINTER) THEN (¢ Hardcopy desired? ®)
BEGIN
GOTOXY(0,5) 3
WRITELN(’Do you want a hardcopy?’,CHR(13))}
WRITELN("Belect desired optioni’);
WRITELN(® { -~ Bcreen only’)s
WRITELNC® 2 ~ Bcreen and printer’)}
BETOPTION(OPT3) S
WHILE (OPT3<>*1') AND (DPT3<>*2") DD
BETOPTION(OPTS) 3

IF (OPT3="2") THEN
WRITELN(PTR,CHR(15)); (& Compressed printing @)
ERASE (5,5) 3
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- END;
(# Print the echo check #)
IF (PRINTER) AND (0F73='2") THEN
BEGIN
WRITELN(FTR, "ECHOCHECK OF CURRENT DATAFILE:’)j
WRITE(PTR,CHR (13),” INDEX"," *:3)3;
END;
GOTOXY (0,2)3
FOR 1:=1 TD WIDTH DO (# Field names )
IF (FIELDS(1)=1) THEN
BEGIN
WRITE(SPECS1[IJ:SPECS2LI)
FIELDWIDTH: =SPECSZ(1)+4;
IF (PRINTER) AND (OPT3="2') THEN
WRITE(PTR,SPECSI{II:FIELDWIDTH)
END;
WRITELN(CHR (13)) 3 (# Carrage returns )
IF (PRINTER) AND (OPT3I=’2’) THEN
WRITELN(PTR,CHR(13)) 3}
ECHODATA;
BOTOXY(16,22)3
WRITE("End of Echo Data. Press any key to continue *)s
BGETOPTION(DPT2) 3
IF (PRINTER) AND (OPT3I=’2’) THEN
WRITELN(PTR,CHR(13))3
END; (# End of ECHOFILE =)

(BERRBBBBERBRRDPBEREERRBEERBRBRRRERBRERBRBEBERBRBER BB BHBREBRBBRERERRER)

(s

Initialization part of UNIT )

(RSB NEBEEER BB BERRRR SRR BB BB RBRERBBRR B SRR RBEER BB AR BB ERRREEE SRR ERE BN )

END.

A L.L LXL PP ATLPOTL AOTREVE L—.‘L_'\_‘ ._.JL:._ Cat
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UNIT MU_F; INTRINSIC CODE 163

INTERFACE
USES TRANSCEND, MAIN_UNIT;

PROCEDURE ASSIGNVARIABLES (VAR SPECS1:HEADER! VAR SFECSZ,
GROUF I HEADERZ;CAT: INTEGER:
VAR FEAS:BOOLEAN);

PROCEDURE CALCULATE (VAR XBAR,SDEV:VECTOR; VAR DATA:RAWDZTA;
VAR SPECS1:HEADER] ; VAR BGRDUP:HEADERID;
NUMREC,WIDTH: INTEGER; PRINTER: ROOLEAN)
IMFLEMENTATION
(BB R BA BB BB BERRBRRRRRBB PR B ERERPRB SRR RSB RERBREUB BB REERIRARRRERBRRERS )
(® Main part of MU_F *)

(BB RSP R R R R BB PR R EPERRR B R R R BB R PR R B R B R B EBER AR BB IR BB ERR R B AR REE SRS )

PROCEDURE ASSIGNVARIABLES;

(..I.0*!.’{0’....'....!’6..GlQQCGii!Q’Q.{C!!li"i’{l!{l!ll&"!ll!!.i)

(% »)
(% This procedure allows the user to select from the *)
(# variables in SPECS] and assign & GROUP value *)
(& to variables desired for analysis based on *)
(» CATegory (1=CANCOR,2=FACTOR): )
(» )
(» O = Not selected *)
(w 1 -~ Criterion Variable (CANCZOR) )
(» 2 - Predictor Variable (CANCOR) )
(» 3 - Manifestation Variable (FACTOR) )
(» &)

(HBRBBRBBERBERRBERBBRERBRBRREREBRBRRERRBRBERRERBRBE BB BERBERBRRBERRRES)

VAR

I, (# Jteration counter )

INDEX, (# Field index into arrays )

P, (% Number of Criterions *)

K, (# Number of Predictors »)

N, (# Number of Manifestations )

ROW, (# Row on screen )

WIDTH: (# Number of fields *)
INTEGER;

oPT: (# Menu Options )
CHAR}

DONE: (# Completion indicator )
BOOLEAN;

(HRPBBRRBRRRRBBERERBERABRBREPRRBERBES SRRV RS RS E RS EEERBRBERIRBRBBREN)

(= Internal Procedures )
(BPBRBBRBBRBERBBREB RS EREREREEEN R ERBBEBEFSRBR BB BESRRF SR BRBAERBRBRBRRES)

PROCEDURE CHECKSI1ZE$

BEGIN
CASE (CAT) OF
1: IF (WIDTH<4) THEN
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BEGIN
DONE: =TRUE 3
FEAS: =FALSE;

BOTOXY(1,20)3
WRITELN(CHR (15), "WARNING:’ ,CHR (14),
* There must be at least 4 7,
*variables 1n the data base to ’,
*run CANCOKR.’,CHR(13))3
WRITE(® *:11,’Press any key to continue.’);
GOTOXY (1,20);
GETOPTION(OFT )
ERASE (20,3) 3
END;

2: 1F (WIDTH<C2) THEN !
BEGIN

DONE:=TRUE}

FEAS: =FALSE;

GOTOXY (1,20) 3

WRITELN(CHR (15}, "WARNING:’ ,CHR(14),
’ There must be at least 2 °,
'variables in the data base ’,
*to run FACTOR.',CHR(13)) 3

WRITE(® ’:11,’Press any key to continue.’)j

BGOTOXY (0, 20);

GETOPTION(OPT) 3

ERASE (20,3) 3

END;
END: (# End of CASE #)
END3; (& End of CHECK field list SIZE #)

(B R BRBIBRRERRR BB R B ERERRBBRRRBRR R B RBER BB REBBRSR RSB S S RI BB RSB RS RS)
PROCEDURE DISPLAYSPECS;

BEGIN
BOTOXY (0,7} 3
FOR 1:=1 TD WIDTH DO
WRITELN(I:7,8PECS20(12:12," *:6,SPECS1[1],CHR(29))3
END; (# End of DISPLAY SPECS #)

(SRR NN B RN BB R BB RRBERBRBRBRB SRR R R R AR BRBRBRRZ BRI BERBEERBERBREBRERRRES)
PROCEDURE GETVALIDINDEX;

BEGIN

(#g]1-w)
RESET (INPUT)
READ (INDEX) §

WHILE (IORESULT=14) DR (INDEX<1) DR (INDEX>WIDTH) DO
BEGIN
BOTOXY(1,21)3
WRITELN(CHR (15%), "WARNING:’ ,CHR(14),"* Bad °*,
*index. Must be an integer between °,
*1 and ",WIDTH,’.")3
WRITELN(® *:11,'Press any key to try again®)i
BOTOXY(0,21)}%
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GETOPTION(OFT) $
ERASE (20,313
BOTOXY (0,20) 3
RESET(INFUT 3
READ (INDEX) 3
END;
(28] +w)
END; (# End of GET VALID index #)

P AN

Ry Ty O L Ty Y Iz
PROCEDURE ASSIGNCRITERION;

BEGIN
WRITELN(’Enter index (1-',WIDTH,’) of ',
'criterion variable:’)s
GETVALIDINDEX ;S
ERASE (18, 3)3
GROUPLINDEXJ:=13
Pi=P+]3
GROUF[-1):=P;
ROW: =INDEX+43
BOTOXY (39,R0OW) 3
WRITE(CHR(15),’CRITERION” ,CHR (14))
END; (# End of Assign Criterion )

CPCDVSUEY ¥ W W W S SRETO Y NP S

(BREPBRRBRBRBBRERRBBRERRERERERRBFRERFRERPFRREBERRBBRERBRERBRRRERRERR)

PROCEDURE ASSIGNPREDICTOR;

BEGIN
WRITELN(’Enter index (1-',WIDTH,’) of ’,
'predictor variable:’);
GETVALIDINDEX;
ERASE (1B, 3) 3
GROUPL INDEX1: =23
t=K+1}
BGROUPLO]: =K3

ROW: =INDEX+63

GOTOXY (39,ROW) §

WRITE(CHR(15%5), "PREDICTOR’ ,CHR (14)) 3
END; (# End of Assign Predictor =)

(BB RER R ERERBRBBRRRBRBE AR ER B EB R RRBRBBR BB R BB RBBRRRRBBERBREFSRBRRSERS)
PROCEDURE ASSIGNMANIFESTATION; ﬁ

BEGIN

WRITELN(’Enter index (i-’,WIDTH,’) of ’,

‘manifestation variable:’)s

BETVALIDINDEX;

ERASE (18,3) 3

BROUPLINDEX): =33

NI=N+13

BROUPLO]: =N;

ROW: =INDEX+63

BOTOXY (39,R0W) 3

WRITE(CHR(1S) ,"BELECTED ,CHR(14));
END; (# End of Assign Manifestation &)

‘il ade

Ak,

A nd &
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PROCEDURE REMOVEASSIGNMENT;

BEGIN
WRITELN(’Enter index (1-°,WIDTH,’) of ’°,
*variable to remove:’)}
GETVALIL INDEX;

IF (GROUFCINDEX1I>0) AND (GROUFLINDEX1<4) THEN
BEGIN
CASE (GROUFITINDEX]) OF
1! BEGIN
P:=F-13
GROUPL-1]: =P}
END;
2: BEGIN
Ke=K-13
GROUFLO0]:=Kj;
END;
3: BEGIN
N:=N-13
GROUPLOJ:=N;
END3
END; (% End of Reduce CASE #)

ROW: =INDEX+63
GOTOXY (39, ROW) 3
WRITE(® *:20);
GROUPLINDEX1:=03

END

ELSE

BEGIN

WRITE(CHR(7),’Sorry. That variable isn’’t ’°,
'selected. Press any key to continue ’)s

GETOPTION(DPT) 3
ERASE (18,5);

END;

END; (» End of Remove Assignment &)

(BB R B R BN R BB RBBRR BN SRR IR R BB R SRR BRI BB RE R R BB RFEREBUB SR RR BB SRR RBEBRRE)
PROCEDURE ATTEMFTEXITS

BEGIN
CASE (CAT) OF
1: IF (P<2) OR (K<2) THEN
BEGIN
WRITELN(® *,CHR(15),"WARNING:’,
CHR(14)," Must have at ’,
'least 2 variables of each ',
*type.’ ,CHR(13))3}
WRITELN(® °*:11,°Press any key ',
*to continue’)s
GOTOXY(0,19) 3
GETOPTIDN(OPT) 3
ERASBE (18,5) §
END
ELSE
DONE : =TRUE $
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2: IF (N<2) THEN
BEGIN
WRITELN(’ ’,CHR(15), ' WARNING:’,
CHR(14),’ Must select at ’,
"least 2 manifectation ’,
*variables.’ ,CHR(13))3
WRITELN(" ’:11,’Fress any key ',
'to continue’);s
GOTOXY (Q, 19) 3
GETOFTION(OFT) 3
ERASE (1B,%5)3
END
ELSE
DONE : =TRUE 3

END; (# End of CASE #)
END; (# End of ATTEMFT EXIT #)

[ Ty O N T S T Ty YT Y N )]
PROCEDURE GETCHOICE;
BEGIN

GOTOXY (Q, 183
WRITELN('Select des:ired option:’);

CASE (CAT) OF (# Display choices )

1: BEGIN
WRITELN(’ 1 - Assign as Criterion’);
WRITELN (' 2 - Assign as Predictor’);
WRITELNC’ 3 - Remove assignment’);
WRITELN 4 - Exit ASSIGN VARIABLES’);

END;

2; BEGIN

WRITELNC(” - Assign as Manifestation’);

1
WRITELNC(’ 2 - Remove assignment’);
WRITELNC? 3 - Exit ASSIGN VARIARLES’);
END;
END; (# End of Display Choice CASE #)

GETOPTION(OFT) 3

CASE (CAT)Y OF (# Accept choice *)
1: WHILE (OPT<"1’) AND (DOPT>’4’) DO
GETOPTION(OPT)
2: WHILE (DOPT<’1’) AND (OPT>"3') DO
GETOPTION (OPT)
END; (# End o+ Accept Choice CASE &)
CASE (CAT) OF (# Change for correct »)
1: IF (DPT>’2’) THEN
OPT:=CHR(DRD(OFT)+1)3
2: OPT:=CHR(ORD(OPT)+2)3
END; (# End of Change for correct procedure cal! #)

ERASE (18,5) 3
GOTOXY(0,19);

END; (& End of GET assignment CHOICE #)
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(FRBURBRBRBIRARERBR IS REIRBEBR BB BRERRPBBRBREDBERB PSRBT ERRBEEEPIBEBBEREED) -<
(» Main body of ASSIGN VARIABLES .)
(RBERBBBBBBERBBBBRBERRBRERBER BB R R AR BBEEREPRBIRRB PRI BB PABEIRERBRNOOERS) ’
BEGIN .
WIDTH: =BPECS2[01; (o Initi1alize parameters ) o
DONE : =FALSE ; .
FEAS: =TRUE; 3
P:=0;3
Ki=0: )
1 =03
CHECKNSIZE; (¢ Check size constraint ) }
IF (FEAS) THEN (# Continue 14 Feasible #) ;
BEGIN b
FOR 1:=1 YO WIDTH DO ;
GROUF[I1]:=0; 1
<
GOTOXY (0,53 4
WRITELN(CHR (15),’FIELD NUMBER’, WIDTH’:9, NAME’ : B,
* ’:10,’GROUP’ ,CHR (14))
DISPLAYSPELS;
WHILE NOT(DONE) DO
BEGIN (# Make assignments *)
GETCHOICE; .
CASE (OPT) OF
*17: ASSIGNCRITERION;S
*2’: ASSIGNPREDICTOR}
*3’: ASSIGNMANIFESTATION;
*4’: REMOVEASSIGNMENT;
'S’ ATTEMPTEXIT;
END; (# End of CASE )
END; (# End of Make Assignments +)
END; (# End of Continue if Feasible #)
END; (8 End of ASSIGN VARIABLES #)
(BB BRBBRBRRBRBRBRBRLBBERRRBBRBB RSB BERBER AR LR RN I FRRGEERREEEBERIEED RSN )
PROCEDURE CALCULATE;
(BB R A BN R AR RER B R BB RGN R R RS R BB R AR BRRRR R RN R SRS SRR B R AR BB BB ERS)
R (= )
L (» This procedure calculates and prints the MEAN and *)
- (% STANDARD DEVIATION for designated variables in )
- (& GROUP (designated with other than zero). )
e (» )
o L Y Yy Y Yy T Yy Y Y Y TR )
o VAR
0y 1, (# Iteration counter *)
- INDEX: (# Field index into arrays &)
T INTEGER}
. OPT: (# Menu option *)
. CHAR;
i
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NAME : (# Field or variable name &)
STRING:

(BOEBEBPEREF BB REBRBBEBFRERBRRIRRRERBIR AR BIRBFRBRF PR BB RBDERRBEBESRERERS)

(» Internal Procedures )
(HEBEBERBEFEFER BB BB RS ESERRBEREERE SRR R RS G R R PR BERE RN F R RBRU BB FRAERBEEERBN)

PROCEDURE CALCXBAR;

BEGIN
FOR INDEX:=1 TO WIDTH DO (# Calculate grand totals &)
IF (GROUPLINDEX1>0) THEN
FOR I:=1 TO NUMREC DO
XBARL INDEX1:=XBAR[ INDEXJI+DATALI, INDEX];
FOR INDEX:=1 TO WIDTH DO (# Convert to means *)

IF (NUMREC=0) THEN
XBAR[INDEX ]:=99,.9999
ELSE
XBARI{ INDEXJ:=XBAR[ INDEXJ/NUMREC;

END; (# End of CALCulate meancs (XBAR) #)

(BN RBRBRRRERRR RSB RSB SR ER BB RE B SRR SR BB RREBE BB R R R R B R AR B AR ERRRBRREES)
PROCEDURE CALCSDEV;

BEGIN
FOR INDEX:=1 TO WIDTH DO (# Calculate grand totals &)
IF (GROUFLINDEXJ>0) THEN

IF (XBARTINDEX])=99,999%9) THEN
SDEVIINDEX]:=99,9999

ELSE
FOR I:=1 YO NUMREC DO

SDEVLINDEX 3:=SDEVI INDEX]1+
BQR (DATAL I, INDEX1I-XBARIINDEX]);

FOR INDEX:=1 TO WIDTH DO (#« Convert to variances )
IF (NUMREC<2) THEN
SDEVI INDEX): =99, 9999
ELSE
BDEVIINDEX]:=SDEVIINDEX]/ (NUMREC~-1)3

FOR INDEX:=1 TO WIDTH DO (# Convert to standard dev #)
IF (NUMREC<2) THEN
SDEVI INDEX 1: =99, 9999
ELSE
SDEVIINDEX ] : =EQRT (SDEVI INDEX]) 5§

END; (s End of CALCulate standard deviations (BDEV) #)
(BB RER RIS BB RN B R RSB REREER BB R R R RRD R GRS R BB BRI BB A SRR BRBRBRBERBBERN)
PROCEDURE PRINTRESULTS;
BEGIN
80TOXY (0,5) 3
WRITELN(CHR{(15), VARIABLE":15,"MEAN’:11,

*STANDARD DEVIATION’:24,’ *:6,CHR(14),CHR(13))}
IF (PRINTER) THEN
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BEGIN

WRITELN(PTR,"FILE *,SPECSI1L0), :* ,CHR(13))}
WRITELN(PTR, ' VARIABLE’:6, "MEAN":11,
*STANDARD DEVIATION’ :24,CHF (13))3
END;

FDOR J:=1 TO WIDTH DO (# Print Criterion/Manifest. )
IF (GROUP(1J=1) OR (GROUF[11=3) THEN
BEGIN
NAME : =SPECSI(1);
IF (LENGTH{(NAME) >9) THEN
NAME : =COFY (NAME, 1,9) ;
WRITELN(NAME: 15, XBARITIJ:12:5,8DEVII]I16:5) 3
IF (PRINTER) THEN
WRITELN(PTR,NAME: 9, XBAK[11:12:5,
SDEVIIII16:5) 3
END: (¢ End of Print Criterion variables #)

FOR 1:=3 TO WIDTH DO (# Praint Predictor variables )
IF (GROUFL11=2) THEN
BEGIN
NAME : =SPECS1(TI133
IF (LENGTH(NAME) >9) THEN
NAME : =COFY (NAME, 1,9)
WRITELN(NAME: 1S, XBARLI1]:12:5,SDEVII]I16:5)3
IF (PRINTER) THEN
WRITELN(PTR,NAME: 9, XRAR[]]:12:5,
SDEVIIY:16:5)3
END; (# End of Print Predictor variables #?

IF (PRINTER) THEN
FOR 1:=1 TO 2 DO
WRITELN(PTR) 3}

END3; (# End of PRINT RESULTS #)
(PO SRR NN R R R BB RN R RSB R R A S AR BB R A RSB IR P LB BB R AR BRSDREBRRBBRRBRIRRS)

(= Main body of CALCULATE )
(R BB BB BRI AR BN BB RPN SR BRI N BB R RN IR R BB BEREBPERREERRBBRBOENRS)

BEGIN
FOR INDEX:=1 TO WIDTH DO (& Zero out arrays )
BEGIN
- XBAR[INDEX]):=0.0;
SDEVIINDEX):=0, 03
END;
CALCXBAR; (¢« Means of designated .) .
.Y
CALCSDEV; (# Stand Dev of designated &) 3
y

ERASE (22, 1) 3 '

B0TOXY(16,22)3

WRITE(CHR(7),’Done. Press any key to print results ')
BETOPTION(DPT) ;

ERASE (22,1);

PRINTRESULTS: (# XBAR’s and BDEV's )

END; (# End of CALCULATE =)




(SRR FUBBERBRBRBERRBRBERESERBEFRFEPRBEEERIREFF AP IR AR EE R R B AEAERBEREEE)
(% Initialization part of UNIT )
(BB REERSBRBBRRERPERBBRERERRBRERBRABRRB R BB B ERDRERBBFEREBRBRBERBERERRB RN )

END.
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UNIT MU_G3 INTRINSIC CODE 173

INTERFACE
USES TRANSCEND, MAIN_UNIT;

PROCEDURE STANDARDIZE (VAR DATA:RAWDATA; VAR XBAR,SDEV:VECTOR:
VAR GROUP:HEADERZI;NUMREC,WIDTH: INTEGER;
OPTIDN: CHAR) 3

PROCEDURE GENMATRIX (VAR DATA:RAWDATA;VAR CM:MATRIX;
VAR SPECS1:HEADER]; VAR GROUF:MEADERZD;
NUMREC,WIDTH: INTEGER; PRINTER: BOOLEAN) 3
PROCEDURE GETCVCS (VAR CC:VECTOR; VAR ALPHA,BETA,CM:MATRIX;
VAR SPECS1:!HEADER13 VAR GROUF:HEADERZ;
PRINTER: BOOLEAN) 3
IMPLEMENTATION
[y S I T I T ITT T YOS

(» Main body of MU_G )
(Ql!lQCQQ!QG}‘Q!GICCG.!OQlll’iillli’i..iii&.ﬁi.i.l‘ib.{Gililidblilil)

PROCEDURE STANDARDIZ2E;

(l.l.i..“Q.Oi.l.'!...’&’....‘ll.....l"}.&l.l‘l....l{“’.i.l.'l.!}!.&)

(» )
(£ This procedure standardizes designated fields within )
(# DATA depending on the value of DPTION: *)
(» )
(» 1 - Mean Corrected (Subtract Mean only) )
(» 2 - Standardized (Bubtract Mean & divide by *)
(® 6tandard Deviation) )
(» )
(» The first option leads to generation of a Sample *)
(» Covariance Matrix, the latter to a Sample «)
(» Correlation Matrix. )
(» *)

(BBEBR PR AR BB EBBBRRRBBBREBRDEBRIRBRRB SRR RBRBRBB BB R G R BB EERRRER SR ERBNES)

VAR 1,J:INTEGER; (# Jteration counters )
BEGIN

IF (OPTION="1’) THEN (¢ SBubtract Means only )

FOR J:=1 TO WIDTH DO (# of designated vars #)

IF (GROUPLJJ>0) THEN
FOR 1:=1 TO NUMREC DO
DATAL1,J1:=DATALI1,J)-XBAR[J]1;

IF (OPTION="2’) THEN (# Sub Means & Div by SD #)
FOR J:=1 TO WIDTH DO (a of designated vars &)
IF (GROUPLJJI>0) THEN
FOR 1:=1 TO NUMREC DO
IF (NUMREC<2) OR (SDEVIJ]I=0.0) THEN
DATALL,J): =99, 9999
ELSBE
DATALL1,J):=(DATALI,J]-XBAR[J]) /EDEVIJII}
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END3 (# End of STANDARDIZE »)

(BREBERRPRBRRERBEBERERR SR REBEBBRR BB EBE SR EE R B SRRE IR ER BB R ERPERREERBERNS)

PROCEDURE GENMATRIX;

ot

(BRBRBRPERBPERBBREBERRSFRBBEBRRBBBERERB RS REDPRBERBRRERREPRBREREBERERS)

(£4 ) A
(= This procedure generates and prints the Sample ) .
(» Correlation Matrix (CM) of the designated *) .
(® fields by first generating smaller first and ) t
(% seconcd set self-correlation matrices and the ») N
(@ first/second cross-correlation matrix, *) o
(» These partitions are stored in CORRMATRIX (CM). *) r
(® ) .

(REB BB BREBBRSRBBRBBEBRBREREER S RAREBRREBBBEREFEBRB AR R ERBEBRBERERERREN)

PR

' VAR
= 1,J,L, (# Iteration courters )
. INDE X, (# Field i1in arrays )
e P, (# Number in 1st set )
- K: (# Number in 2nd set .)
INTEGEKR;
MULT: (# Statistical reducer )
REAL
OPT: (# Menu option *)
CHARS
NAME : (# Field / variable name #)
STRING;
[-H (# Array of pointers to &)
HEADER2S (# next same type field «)

(.ll.l&"".'l..ii’.*.‘lGlliiliC”li}llll‘"QIQQ.QQ’.’..".I{G}ll"l)
( Internal Procedures )
(BEBBBBEBRERBRUBBERBBRBBBERBRRRRE B R BB R BB AR B EEFRERERRBERBERRBR SRR ES)

PROCEDURE SETPOINTERS;

BEGIN
FOR 1I:=1 TO WIDTH DC
IF (BROUF[11=1) OR (GROUP[]11=3) THEN
BEGIN (# 1st or only set #)
~ INDEX:=INDEX+13
AL INDEXI: =13
END3

FOR I:=1 7O WIDTH DO

1F (GROUPL13=2) THEN (# 2nd set *) .
BEGIN :
o INDEX:=INDEX+13 ,
ACINDEXJ:=13 K
END; 3
. END; (# End of SET smequential POINTERS by type #) P
f: (..'.'.}..CQ.."...Q.Q.......CQ.'....GQQ..Q....Q..OQQ.....QQQQQ.Q.‘C) ;
> PROCEDURE BETMATRIX; 3
.- W
XY BEGIN R
o FOR I:=1 TO P DO (¢ 1st set self-corr &) 1
. @ e |
» A,
A ?‘
- -
" -
AY ]
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FOR J:=(1+1) TO P DO
BEGIN
- CMI1,33:=0.0;3
. FOR L:=1 TO NUMREC DO
CMCT,J3:=CM[1,03+
. (DATALL,ALI3I#DATAIL,ALJI);

CMII,J3:=CM{I,JIeMULT; (# Upper diagonal #)
CMIJ,13:=CML1,03; (# Lower diagoral #)
END; (# End of 1st set self-correlation matrix @)

: FOR 1:=(P+1) TO (P+K) DO (# 2nd set self-corr =)
< FOR J:=(1+1) TO (P+K) DO
o BEGIN

CM{1,J):=0,0;3
FOR L:=1 TO NUMREC DO
CMILI,J3:=CM[],J32+
(DATALL,AL1]]#DATAIL,ALJII 1)

(" CMI1,3):=CM[1,3]eMULT; (# Upper diagonal #)
A CMLJ,12:=CML1,03; (# Lower diagonal =)
> END; (& End of 2ng set self-correlation matrix #)

FOR 1:=1 TO P DO (# Crose correlation #)
FOR J:=(P+1) TO (P+K) DO
BEGIN

CMI1,J1:=0.0;3
FOR L:=1 TO NUMREC DO
CMII,J3:=CM[I,33+
(DATAIL,ALIJI#DATAIL,ALJID)

CMII,J)i«=CM{I,JI*MULT; (# First/Sec cross #)

CMLJ,12:=CM[I,J3]3 (# Sec/First cross #)
END; (# End of Cross correlation matrices -)

o
DA FOR I:=1 TO (P+K) DO (# Main Diagonal to 1 )

CMLI,13:=1.03
END; (# End of GET the MATRIX =)

(BRRRBBBRBBRRSRBRERRRRRBBBRERR BB B RRB R RRB R RERBEERBERBBERRRRBRE SR REEN)

o PROCEDURE PRINTMATRIX}

l..'A‘

o : BEGIN

e BOTOXY(10,%)

R FOR I:=1 TO (P+K) DO (» Display header row #)

BEGIN
NAME : sSPECSITALI]]3
“ IF (LENGTH(NAME) >7) THEN
“ NAME : =COPY (NAME, 1,7) (# Truncate to fit #)

nj.: WRITE (NAME: 8) 3
AR END;
o WRITELN(CHR(13))
~
! IF (PRINTER) THEN (# Print header row #)
T BEGIN
D WRITELN(PTR,’CORRELATION COEFFICIENTS:®,CHR(13));
e WRITE(PTR,® *:10);
e FOR 1:=1 TO (P+K) DO
:' BEGIN
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NAME : =SPECS1LALT]];
IF (LENGTH(NAME ' >11) THEN
NAME:=ZOPY(NAME, 1,11)35 (# Truncate +)
WRITE (PTR,NAME:12);
END3
WRITELN(PTR,CHR(12)) 3
END3 (# End of Display/Print Header Rowes &)

.. FOR 1:=1 TO (P+K) DO (¢ Display/Print Matrix )
i~ BEGIN
. NAME ; =SPECS1[AlL1])];
IF (LENGTH (NAME) >9) THEN

NAME : =COPY (NAME, 1,9) 3 (« Truncate .)
WRITE(NAME: 9, *);
IF (PRINTER) THEN

¢;¥ WRITE(PTR,NAME:9,’ *);
-, -

jfﬁ FOR INDEX:=1 TO (FP+K) DO
v BEGIN

WRITE(CMII,INDEX]:8:4)3
IF (PRINTER) THEN

NN WRITE(PTR,CMI1,INDEX):12:4)3
o END;
DY)
N WRITELN;
N IF (PRINTER) THEN
. WRITELN(PTR}}

END; (# End of Display/Print Matrix «)

IF (PRINTER) THEN
o, FOR 1:=1 7O 2 DO
i- WRITELN(PTR)

S END; (# End of PRINT the correlation MATRIX &)
('.Gl’.l"’.Q..G.G.Q......CG.‘.G'l.‘§§.'§§C....'.§....."ii’}lll&'lG)

(® Main body of BENMATRIX )
(F RN AR BB R R R R B R B R B E BRI R SRR R R B R B ARRRE LR R IR LB SRR AR B A IR BEBRRRRSRRRS)

o BEGIN
el . P:=GROUF[-113 (# Initialize parameters )
I K:=GROUF[O1;

- INDEX: =03

MULT:=1/(NUMREC-1);

SETPOINTERSS (# Fill pointer array *)
ASAN
s BETMATRIX;
N ERASE (20,33
AV BOTOXY (16,22) 3
WRITE(CHR(7),’Done. Press any key to print results. 13

BETOPTION (OPT)
ERASE (22,1)3

B80TOXY(0,2)3
WRITELN (* CORRELATION COEFFICIENTS’:2B);

PRINTMATRIXS

COORS
N

.
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END3 (# End of GENe-ate MATRIX =)

(e8] PSPPIGETCVCS *)

(CQ.lll’liibii’i.{.lli.'.tiiii’i!l{!*'Qliﬁ!iil{’..l{ili’{ll’liiii{iO)
(# Include procedure i1in memory #)
(I.lili’.ili.'iii..{l{l*{".i’l.lO!’l’l.Gl.i"‘li’i!{.ii{l’}{l}!00.!0!)
(» Initializatior part of UNIT
(.l..!iil’.i!i.&.i’Gl&i}lii’b’ii‘lll09}{li{{}’{ili#&!.’liil!&ll09!!l}

*)
END.

atae ‘4‘\. \

* »_ 3
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BAAL
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PROCEDURE BETCVCS;

(FURB R BB R AR R BB ER R R R R R R PR P RBBRB R AR R R R BB B BRI R AR SRR B IR IR ARERRRBRRER)

(» *)
(® This procedure calculates the Canorical Variate *)
(e Coetficients (Alpha & Beta) for both sets of )
(» variables (X & Y) and prints them. HMNote: The *)
(» Alpha’s are the normalized eigenvectors. *)
(= *)
(= ALPHA = 1/SQERT(C) « ALPHA .)
(® where C = ALPHA” & R(YY) # ALPHA *)
(» )
(= -1 *)
(= BETA = (1/CANCOR) # (R(XX) # R(XY)) & ALPHA )
e (s )
{i{‘ (BB AR RRE R R RR R R R R R BP R R R R RBERBR R REER BB B RS R AR BB R R R RS R FRRRERERRN B R RN E)
Yo
S VAR
: » 1,3,L, (# Iteration counters *)
A P, (# Number of criterions +*)
5 K, (¢ Number of predictors )
4 N: (# Lesser of P and K *)
- INTEGER;
AN SCALE: (# CVC Normalize factor )
S REAL 3
R OoFPT: (# Menu option )
e CHAR}
~. NAME : (# Variable name *)
STRING;
. NAMES: (# Sorted variable names *)
HEADER1;
TEMP: (# Used in scaling *)
VECTOR3
MMULT, (% Matrix multiplier )
RXX, (# R(XX) partition ®)
RXXINV: (# R(XX) inverse )
MATRIX;
FEAS: (# Used in INVERT routine )
BOOLEAN;

(SR BBERPRRBBBRRBBARB SRR R R AR ERBBRRBEPRRBRRBBERREBRBRRBRBREBBRBRRERRE)

(» Internal Procedures *)
(BBBEBRBRBBBBERRBRERDERBRBERBRARERRRBBRBBBRRRRRBRRGBRRR AR RBARRERRBRRRS)

PROCEDURE INVERT (N: INTEGER; VAR FEAS:BOOLEAN; VAR R, IM:MATRIX)}

.
£
»

'

o VAR
v 1,9, (¢« Iteration counters *)
5*: ROW, (¢ Pivot row *)
v coL: (# Pivot column )
s INTEGER;
o T, (# Pivot element on main diagonal #)
CH, (# Column multiplier )
TR, (# Subtracted from matrix R )
TIM: (# Subtracted from matrix IM )
REAL S

(BB RaRRERRBRRRRRRERRRRE R RN RRERBRRRDRBBRRERNRBERRNGEERRRRRBBRERBPERS)
(s Procedures internal to INVERT «)
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(SR BB R AR SR PR AR B E BB B AR ERB B R PR RRR DR R IR R BRI RBERRR R RFRBERR BRI RBRRERRERDS)

PROCEDURE INITIALIZE;

BEGIN
FOR 1:=1 TO N DO

FOR J:=1 TO N DO y

BEGIN 1
IML1,33:=0.0;
IF (1=J) THEN

IMI1,J32:=1.0;

END:
END; (# End of INITIALIZE )

2 R R R Ry T T Y e e Y3221
PROCEDURE SCALEPIVOTROW:

BEGIN
FOR J:=1 TO N DO
BEGIN
RIROW, J1:=RIROW,JI1/T;
IMIROW,JJ:=IMIROW,J)/T;
END3
END3 (# End of SCALE PIVOT ROW #)

(RPN B RB BB R SRR BB RRS AR R R B RRER SRR R R R B AR AR SR ERRBRRRERRRRRREERRRRBRRES)

PROCEDURE REDUCEROWSS

BEGIN
CM:=-R[I,COL]}
FOR J:=1 TO N DO
BEGIN
TR:=RIROW, J1#CM;
TIM:=IMIROW, J)#CM;

RLI,JI:=RL1,JI+TR;
IF (ABS(R[1,J1)<0.000001) THEN
R{1,J3:=0.0;

IMET,J2:=IMII,J3+TIM;
IF (ABS(IMI1,J1)<0.000001) THEN
IMCI,33:=0.03
END;
END; (@ End of REDUCE ROWS #)

(FRRBERNERRB BB R B AR R RBA R EER A B R GRS S AU E BRI B RBERF R B ERR B R B RRERRRFRERRBAER)

(» Main body of INVERT Procedure )
(R RRRRBBBRIRRRARE RV R R R BB ERERRR BB REER BN B R B E AR SR BB RRARBRABRBRERES)

BEGIN
INITIALIZES
FEAS:=TRUE;

FOR ROW:=1 TO N DO (# First scan )
BEGIN
COL : =sROW;
T:=RIROW,COL I

W 'A‘_A‘J'" Vol BN
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IF (T<>0.0) THEN
BEGIN
IF (T<>1.0) THEN
SCALEFIVOTROW;

FOR I:=1 TO N DO
IF (I<>ROW) THEN

REDUCERQCKWS:
END:
END; (# End of First Scan #)
FOR ROW:=1 7O N DD (# Second Scan *)
BEGIN
COL : =ROW:

:=R[ROW,COLJ;

IF (T=0¢.0) THEN
FEAS:=FALSE
ELSE
IF (T<>1.0) THEN
SCALEPIVOTROWS

FOR I:=1 TO N DO
IF (I<O>ROW) AND (FEAS) THEN
REDUCEROWS;
END; (# End of Second Scan #)
END; (# End of INVERT #)

(BB BB R BE BB R R AR R BB R R R B R ERBRRRRERRER R AR AR F R R B R B EREFPRRBRRR IR FSRRRERS)

PROCEDURE SCALEALPHAS;

BEGIN
FOR L:=t TO N DO (# Scale the Alpha’s »)
BEGIN
FOR I:=1 TO P DO
BEGIN
TEMP(11:=0.03
FOR J:=% 7O P DO
TEMPLIJ):=TEMF{ 1]+
ALPHALJ,LJeCMLI, 1133
END;
SCALE: =0.03

FOR 1:=1 TO P DO
BCALE: =SCALE+TEMP{I)#ALPHALI,L];

FOR I1:=1 TO P DO
IF (BCALE=0.0) OR (ALPHALI,L1I=99.9999) THEN
ALPHALI,L]:=99,9999

ELSE
ALPHALI,L]):=(1.0/SQRT (SCALE) ) #ALPHALI,L];

END3
END; (# End of SCALE the ALPHA vectorS #)
O T I N TN T I T Y YT T T YT Iy

PROCEDURE CALCBETAS;

BEGIN
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FOR 1:=1 TO K DO (# Get R(XX) inverse -
FOR J:=1 TO K DO
RXX[I,J2:=CHMI (I+F), (J+P)];

INVERT (K,FEAS,RXX,RXXINV) ;
(= -1 *)
FOR I:=1 TO K DO (# Get R(XX) & R(Xy) =)
FOR J:=1 TC F DO
FOR L:=1 TO K DO
MMULTCT,J3J:=MMULT{I. I+
(RXXINVII,LI®CML (L+F), 3133

FOR I:=1 TO N DO (# Calculate trhe BETAs #)
FOR J:=1 TO ¥ DO
IF (CCl11)=99.9999) OR (CCl[1J=0.0) THEN
BETA[J,1):=99,9999
ELSE
BEGIN
FOR L:=1 TO P DO
BETALJ,1):=BETA[J, 11+
(MMULTLJI,LI#ALPKATIL, 1)
BETALJ,13:=(1.0/CCLI0)«BETALI, 1],
END3
END; (# End of CALCulate the BETA vectorS )

(€ Y Y ST I
PROCEDURE PRINTFIRSTSET;

BEGIN
GOTOXY (0, 3);
WRITELN( COEFFICIENTS FOR CANONICAL VARIABLES OF *,
*THE FIRST SET’);
BOTOXY (0, 5)
WRITEC *:15);
FOR 1:=1 TO N DO
WRITE(® CANVAR’,1:2);

IF (PRINTER) THEN (# Printer headings *)
BEGIN
WRITELN(PTR,’COEFFICIENTS FOR CANONICAL °,
"VARIABLES OF THE FIRST SET’,CHR(13))3
WRITE(PTR,” *:1%5)3
FOR I:=1 TO N DO
WRITE(PTR,” CANVAR’,1:2)3
WRITELN(PTR,CHR(13)) 3
END3

GOTOXY (0,7)3 (» Get NAMEs of first set #)
J:=03
FOR I:=1 TO (P+K) DO ]
IF (BROUPLIJ=1) THEN
BEGIN
Ji=J+13 1
NAMES[JJ:=SFECS1L1133
END; f

FOR I:=1 TO P DO (# Print first set )
BEGIN
NAME : =NAMES([11];
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IF (LENSTH(NAME) >15) THEN
NAME : =COF Y (NAME, 1, 15) 3
WRITE (NAME: 15) 3
IF (PRINTER) THEN
WRITE (FTR,NAME: 15) 3

FOR J:=1 TO N DO
BEGIN
WRITE (ALFHATT,J3:10:48) 3
IF (PRINTER: THEN
WRITE(PTR,ALPHATITI,J]:10:4)3
END3

WRITELN;
IF (PRINTER) THEN
WRITELN(PTR)
END;
END: (# End of PRINT the FIRST SET of coefficients #)

I I I 2 I T Ry R R R Y S D
PROCEDURE PRINTSECONDSET:

BEGIN
WRITELN(CHR (13),’COEFFICIENTS FOR CANDNICAL VAFPIABLES °,
*OF THE SECOND SET’ ,CHR(13));
WRITEC(" 7:15);
FOR 1:=1 TO N DO
WRITE(® CANVAR’,1:2)3
WRITELN(CHR(13))3

IF (PRINTER) THEN (# Printer headings *)
BEGIN
WRITELN(PTR,CHR (13), " COEFFICIENTS FOR CANONICAL®,
* VAFIABLES OF THE SECOND SET’,CHR(13));
WRITE(PTR,” ’:15);
FOR 1:=1 YO N DO
WRITE(PTR,” CANVAR’,1:12);3
WRITELN(FTR,CHR(13)) 35
END:

J:i=03 (4 Get NAMES of second set #)
FOR 1:=1 T0O (F+x) DO
IF (GROUFI11=2) THEN

BEGIN
Ji=J+13
NAMES[J):=SPECS. (133
END;
FOF 1:=1 TO K DO (# Praint second set ")
BEGIN

NAME : =NAMES( 13

IF (LENGTH(NAME) >15) THEN
NAME. =COF Y (NAME, 1,15) 3

WRITE(NAME:1%5) 5

IF (PRINTER) THEN
WRITE(PTR,NAME: 15);

FOR J:=1 TO N DO
BEGIN
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WRITE (BETAL1,J3:10:4)3
IF (PRINTER) THEN
WRITE(PTR,BETALI1,J1:10:4);
END;

WRITELN;
IF (PRINTER) THEN
WRITELN(FTR)
ENEC;

IF (FYINTER) THEN
WRITELN(PTR,CHR (13))}
END; (# End of PRINT the SECOND SET of coefficierts #)

(BB B REBERBR B BB AR RERBESR RSB R A BRABERFRFRFIBERPERASERBPRAERR AR FAERBRARS)

(» Mairn body of GETCVCS *)
(NI RF ISR EERREFRRER PR B R RETF BB AR RS IRBRREFBRRBERRER RS RERPBRABRIERRERERD)

BEGIN
(#8K TRANSCEND #) (# Retain UNIT in memory *)
P:=GROUFL-133 (# Initialize parameters .)
K:=GROUF[OJ3
IF (P>K) THEN
N: =K
ELSE
N:=P3;

FOR I:=1 TO K DO
FOR J:=1 TO P DO
BEGIN
MMULTLI,J1:=0.0;5
BETAL1,J):=0.0;

END;
SCALEALPHASS (# Scale ALPHA vectors )
CALCBETAS; (# Calculate BETA vectors %)

ERASE (22, 1)
. BOTOXY (16,223
WRITE (’Done. Press any key to print results. ')
GETOPTION(OPT) 3
ERASE (22,13

PRINTFIRSTSET;
PRINTSECONDSET;
GOTOXY (14,22)
WRITE("Done. Press any key to continue. ")
GETOPTION(OPT) 3
ERASE (3,20) 3
END; (# End of GET Canonical Variate CoefficientE #)

[CXITTTIITTITYRTYYYYYTYRTYSY SV R ERL LRSI 2222 2222 2222222222222 2 2 )
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UNIT MU_H; INTRINSIC CODE 18;

INTERFACE
USES MAIN_UNIT;

PROCEDURE INVERT (N: INTEGER; VAR FEAS:BIOLEAN;
RIMATRIX3; VAR ITMIMATRIX)

PROCEDURE PREFTOEIG(CM:MATRIX;P,k: INTEGER; VAR A:MATRIX;
VAR FEAS:BOOLEAN ;

PROCEDURE EIGEN(N: INTEGER;A:MATRIX; VAR V:MATRIX; VAR E.:VECTOR);
IMPLEMENTATION
[ Ry N Y 2 s TSIy
(» Main body of MU_H )

(SRR BB PR R SRR B L BB RARERP BRI ERERRER R AR F AR RSB RRREARRRERRREERR B R REERER)

PROCEDURE INVYVERT;

(BB P P BRI BRI O RN RSP BRI RRI BB R FRIRI LR AR RRBE BB RRERRRBBRARBBRRFRRRRRRDY)

(X4 -)
(» This procedure needs as input! )
(» )
(® N - Order of matrix to be inverted ®)
(» R(N,N) - Matrix to be inverted *)
(£ )
(= Trni1s procedure returns as output: *)
(= )
(» IMIN,N) - Inverted matrix )
(# FEAS - Returrms FALSE if no inverse exists .)
(» )

(RO R RSN RV BB BB BB BB SRR F R R R A B R TR ERRRRBRBERRBRERBRERRFERRBRRBARRRR)

VAR
1,J, (# Jteration counters *)
ROW, (« Pivot row *)
COL: (# Pivot column )
, INTEGER;
T, (# Pivot element on main diagonal #)
CcM™, (« Column multiplier *)
TR, (# Bubtracted from matrix R )
TIM: (& Subtracted from matrix IM .)
REAL

(FRRBRERRRRRRBBRRERRBR BB R BB ERERPR PR AR BBERERRBBRRRBRRRRSERERBRERRBES)

(» Internal Procedures »)
(BB B AR R R BRRRBRRRBREF BB RPERA BB EBAERRB A AR RS R R RBERRRR AR B ERBIERRRRRRRRS)

PROCEDURE INITIALIZE;

BEGIN
FOR J:=1 TO N DO
FOR J:=1 TO N DO
BEGIN
IMI1,31:=0.0C3
IF (I=J) THEN

'A
~J
W
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IMr1,J3:=1.0;
END;
END; (¢ End of INITIALIZE %)

[ Yy Y T I I e 2 IR I 22T T R
PROCEDURE SCALEFIVOTROW;

BEGIN
FOR J:=1 7O N DC
BECIN
RIROW,.JJ:=RIRDW,1/7%
IMIROW, J):=1IMIROW,J3/T;
END;
END; (# End of SCALE PIVOT ROW #)

[ R Yy T Y T e Y 22T )]
PROCEDURE REDUCEFIWS;

BEGIN
CMI=-R[1,COL2:
FOR J:=1 TO N DO
BEGIN
TR:=RI[ROW, JI%CM;
TIM:=IMIROW, J]&CM;

RC1,J1:=R[1,J1+TR;
IF (ABS(RL1,J3)<0.000001) THEN
RLI,J1:=0.03

IMII,J):=1MCI,J1+T1IM;
IF (ABS(IMIT,31)<0.000001) THEN
IMLI,J3:=0,03
END;
END; (# End of REDUCE ROWS #)

(PR BEBF R R BB BRI REERR AR B RN ER B SRR R BB R G BB SRR GG R B SR B SRR IR R P ERRRBRERBERRE)

(€] Main body of INVERT Procedure *)
(BEBEBBBRBERBRERBRRSBEBRBEREREFARBRRBARRERRRRRBBBBERR R RERBEFRREERIRRER)

BEGIN
INITIALIZES
FERS: =TRUE;
FOR ROW:=1 TO N DO (# First scan *)
BEGIN

COL : =RDW;

T:=R{ROW,COLJ;

IF (T<>0.0) THEN

BEGIN
IF (T<>1.0) THEN

SCALEPIVOTROW;

FOR I:=1 TO N DO
IF (I<OR0OW) THEN
REDUCERODOWS 3
END;
END; (# End of First Scan «)
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FOR ROW:=1 TO N DO (# Second Scan )
BEGIN
COL: =ROW;
T:=RI{ROW,COLJs

IF (T=0.0) THEN
FEAS:=FALSE
ELSE
IF (T<>1,0) THEN
SCALEFIVOTROW;
FOR I:=1 TO N DO
IF (I<>ROW) AND (FEAS) THEN
REDUCEROWS
ENDS (# End of Second Scan #)
END; (# End of INVERT #)

(BRBESRRERRERRRBRRER AR B ERERRRE LR SRR RERERRBEBERRBIEFRRRRRIERBRERPRARRN)

PROCEDURE PREFTOEIGS

(ERBBRB BB BB RRBEBRRBRERBRARER AR R LR RF R RFRAERERBFA RSB RSB BEBRRRARRTEN)

(» *)
(# This procedure generates matrix A, from which the *)
(» eigenvalues are calculated, by multiplying the *)
(= partitions of the Sample Correlation Matrix: )
(= «)
(n -1 -1 «)
(& A = [ R(YY) # R(YX) # R(XX) #* R(XY) 2 *)
(» *)

(BRB I REP BB RBRERRR R BB R RRR BRI RB BRI RB BB RRRRERRERRFBRRRRFRFSRRBBBRREREN)

VAR 1I,J,L: INTEGER; (# Jteration counters &)

(REBBBRBERBRBRRBRBBRRBREBRRSRFERBRRERB AR BB BRBERER BB R RBBRRR BB RBBRORS)

(w Internal Procedure )
(’.Q.l’.llll!.Gli.l...l!l’iQ.C.i.li!i!!’ii!.ill’Q’.l.i”l."'!.l.'..)

PROCEDURE CLEAR (VAR AIMATRIX) (# Empty matrix A *)

BEGIN
FOR 1:=1 TO MAXSIZE DO
FOR J:=1 TO MAXSIZE DO
Al1,J3:=0.03
END;

(R RN R R R FE RN PR R RN R RN R BB R R R RS R AR R R R RBER R R B AR ER AR SRR SRR RRRBERBNEEE)
PROCEDURE GETUPPERLEFT;

BEGIN
FOR 1:=1 TO P DO (¢ Get R(YY)® & R(YX) #)
FOR J:=1 TO K DO
FOR L:=1 TO P DO
AL1,J3:=AC1,J)+(CMII,LI#CMIL, (J+P) )3

FOR I:=3 TO P DO
FOR J:=1 TO K DO
CMLI, (J+P)J:=Al1,3];
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CLEAR (A) 3
END3

(2 XTI Y R T ey Yy Iy Y Y T YTy Y Y TP T Y Y )
PROCEDURE GETLOWERRIGHTS

BEGIN
FOR I:=1 70 K DO (# Get R(XX)” # R{XY) )
FOR J:=1 TD P DO
FOR Li=1 TO K DO
Al1,33:=A01,03+
(CML(I+P), (L+F) J#CMI(L+P),J]) 3

FOR I:=1 TO K DO
FOR J:=1 TO P DO
CML (I+P),J1:=AL1,J1]3
CLEAR(A) ;
END;

(F RN R RN R R R R R R R RS R R R SRR R R AR E SRR RN RIS AR B RERRRERGERREF R RN ED)
PROCEDURE BGETMATRIXA;

BEGIN
FOR I:=1 TO P DO
FOR J:=1 TO P DO
FOR L:=1 TO K DO
ALI,J3:=ALT1,33+(CMLI, (L+P)I#CML (L+P),JI D)3
END;

€T TTIITITLISZTIIZYT ISR PR SRS 2222222222222 RS2 22222222 22 2 2.8 0

(® Main body of PREPTOEIG )
(HERBBRRBRERRBERRER BB PR R R AR AR RERERERRRARSFRBRRGEBRRRRERRBBIERREERE)

BEGIN
FEAS: =TRUE;

FOR 1:=1 TO P DO (# Get R(YY)’ .)
FOR J:=31 TO P DO
AlI,J3:=CM[1,J313

INVERT (P,FEAS, A, A) 3

- IF (FEAS) THEN (# Proceed if feasable #)
BEGIN
FOR I:=1 TO P DO
FOR J:=1 TO P DO
CML1,J1:=AL1,03%

CLEAR(A) 3

FOR 1:=1 TO K DO (# Get R(XX)’ *)
FOR J:=1 TO K DO
ALI,J1:=CHML(1+P), (J+P)];

INVERT (K,FEAS,A,A)}

IF (FEAS) THEN (# Proceed if feasable @)
BEGIN
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FOR 1:=1 70 K DO
FOR J:=1 TO K DO
CML(I+P), (J+P) D

=Al1,31];
CLEAR(A) 3
GETUPPERLEFT;
GETLOWERRIGHT
GETMATRIXA;

END; (# End of 2nd FEASatility check =)
END; (# End of 1st FEASability check #)
END; (# End of PREPare TO ElGen %)
T Ly T P T D)

PROCEDURE EI1GEN;

(REER RV ERBRRRRBRBERERRREBERERRRARER BB RBEFRBREERRERRERRBRBRRE > RS RBRERERR)

(» )
(s This procedure needs as input: *)
(n *)
(@ N - Order of matrix to be solved *)
(% A(N,N} - Matrix to find eigenvalues of *)
(= *)
(» This procedure returns as output: *)
(% *)
(» E(N) - Eigenvalues in decreasing order *)
(% V(N,N) - Associated eigenvectors *)
(= *)

(RRBRBRBRBBR BB BB BRBEREREEREEBRBREERREERBBBRRRB RS RRRERERERBBS SRR EEEEE)

VAR

UR, (# Top row Of deflated matrices *)

Z: (¢ Eigenvectors of deflated matrices .)
MATRIXS

B, (# Current eigenvector -)

c: (# Dot product of A(N,N) and B(N) )
VECTOR;

1,J, (s Iteration counters -)

L, (« Eigenvalue counter «)

NS: (# Taop row/Left col of deflated matrix #)
INTEGER;

VALUE, (# Current estimation of eigenvalue )

LAST, (¢ Previous estimation of esigenvalue )

EPS, (# Accuracy stopping criteria «)

BCALE: (# Eigenvector scale factor )
REAL;

(BR08BRRRBEBRREBERBBERHBIRERDRBBRREBRBRBRPRRBBBERRBESRBNSERBSRHBERBRHERE)

(s Internal Procedures )
(.O.....CGC.'&GC."G.'QIQQ.QIGOQQ!G.GQ.ClGQGGI.G..Q‘QCG'.QGQC.GGG.“)

PROCEDURE INITIALIZE;

BEGIN (# Initialize matrices *)

FOR I!=1 TO N DO
BEGIN
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FOR J:=31 TO N DO
BEGIN
VI1,33:=0.03
URI[1,J313:=0.03
201,33:=0.03
END;
Bl[1):=0.03
URL1,1J:=AL1,13]3
END;
BL1J:=1,03
END; (# End of INITIALIZE #)

(RB RSB F BB EEPEREEERRE R RERET R B R BERRFREERRRRBRE B XA TR AR ER RN S RHRBRREN)

PROCEDURE BETEPS;

VAR OPT1,0PT2,0PT3: CHAR} (# Menu options *)

BEGIN (# Get stopping value )
OFT2:="Y"}

(#8]—n) (# Turn off 1/0 check *)

GOTOXY (0, &)
WRITELN(’Do you desire optional precision setting?’);
WRITELN(’ (More precision requires more timed)’)s

WHILE (OPT2="Y’) OR (OPT2=’y’) DO
BEGIN
BOTOXY (0,10}
WRITELN('"Select desired opticni’®)s

WRITELN(® 1 - Enter desired EPSILON *,
*value’)s
WRITELNC(? 2 - 6o with default of 0.0001’)}

GETOPTION(OPT1) 3
WHILE (OPT1<>"1°) AND (DPT1<>'2’) DD
GETOPTION(OPT1)3

IF (OPT1=’1") THEN
BEGIN

ERASE (10,X) 3
BOTOXY(0,10)3
WRITELN("Enter desired EPSILON value!’);
WRITELN(CHR (7)) 3
RESET (INPUT)
READ(EPS)

WHILE (IDRESULT=14) OR (EPS>0.1) OR
(EPB<0.000001) DO
BEGIN

BOTOXY(1,20)1%

WRITE(CHR(13), " WARNING: ",
CHR(14),’ Must be ’,
'between 000001 °,
*and ,1. Press any °’,
'key to try again.’);

BO0TOXY(0,20)3;

GETOPTION(OPT3) 3

ERASE (12,11)3

BOTOXY(0,12)3

RESET (INPUT)

READ (EPS) §
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" END;
b END

Ta ELSE
EPS:=0,00013

e GOTOXY (0, 10)

) WRITELN(*EFSILDON setting is’,EPS:9:i6,
B * between itwrations.’)}
WRITELN(® *:40);

T WRITELN (Do you want to make a change®’,’” *:10)3
I WRITELN(' Y - Yes, go back and change it’);
R WRITELN(” N - No, stay with this value’);

Sy GETOPTION(OPT2) 3

e WHILE (OPT2<>’Y’) AND (DOPT2<>'N’) AND

(OPT2<>"y’) AND (DPT2<>’n’) DO
GETOPTION(OPT2) 3
ERASE (10,5);
| END; (# End of WHILE loop *)
- (#6]+u) (# Turn on 1/0 checking #)
ERASE (b,2) 3
END; (#» End of GET EPSilon #)

(BERNBBRERB BB R BB RR SR RBRRRBR R RS R RRRERERRBRBRIBRERBB BRI AR R BRBRDERRS)
PROCEDURE PREPARE;

FUNCTION MAX (A,B:REAL) :REAL; (# Get max offset from zero &)

BEGIN
IF (ABS(A)>ARS(B)) THEN
MAX: =
ELSE
MAX: =B}
END; (® End of MAX #)
BEGIN (# Prepare to get eigenvalue #)
BCALE:=0.0;
) FOR I:=NS TO N DO
. BEGIN
e C{11:=0.0;
S FDR J:=NS TO N DO
AN TN CL11:=CL1)+AL1,J)#B[J];
+ A SCALE:=MAX (ECALE,CI1));
o END;
% FOR 1:=NS TO N DO
T IF (SCALE=0.0) THEN
et Cl13:=0.0
ELSE

CLl1):=CL1)/SCALE;
END; (% End of PREPARE to Qet eigenvalue #)

(BEBERRBRBREBRRNBERBBRERBBERBRRBRBRBRBBEBSRREEREBRBERBRRBRRBERRBERRES)

ey et
MNP S

Y

PROCEDURE GETEIGEN;
VAR X,Y: REAL}

BEGIN (¢ Estimate eigenvalue *)
X:=0.03

"&r‘...i 'A---y'.':l.". '-— 'n‘ ey .'-. N -“('..{". Y .-"'. ".‘n'...' ‘.“.-‘ -'. A BRI -l"- - A '.‘. W e R N RO '-" - '-j
atalala AN L Beda sk ST LS LTI SIS S TN, PP I W S S Sy G I LI S SR S S YRR SRR W AP R D




LT At A St Siast i dusn. i/t S it e e S e ™ - SRS Al e Gl A d st fed Gl A A S B ek A ) 'va

L Y:=0.0;

- FOR I:=NS TO N DO
o BEGIN

e X:=X+BL1JeBL1];

S, Y:=Y+B[11#CI13;

- END;

)

e IF (x=0.0) THEN

o VALUE: =95. 9999

o ELSE

ol VALUE : =SCALE» (Y/X) 3
AN IF (VALUE<0.0) THEN

VALUE: =0, 03

{ END; (% End of GET EIGENvalue #)

.‘.‘:" (BRBEBRBBRBRBERBRREEBRPEFRBERRBREREFEEFBRREBRRERBRERRERFFRERPRBERRE )
-t PROCEDURE GETNEWVECTOR;

e VAR SUM,T: REAL;

A 45 BEGIN (# Eigenvectors of original *)

ECL):=VALUE;

FOR I:=NS TO N DO
IF (BINS1=0.0) THEN
CL1l:=0.0
ELSE
CL11:=BlI3/BINS];

FOR I:=(L-1) DOWNTO 1 DO

BEGIN
SUM: =0. 03
e FOR J:=1 TO N DO
S BUM: =SUM+URL1,J1#BLJJ;
f ]
IF (BUM<>0.0) THEN
BEGIN
T:e(VALUE-EC11) /8SUM;
~ FOR J:=1 TO N DO
BlJ):=201,J3+T#BlJ];
END;

END3

FOR I:=1 TO N DO
IF (E{L1=0.0) OR (E[(L]I=99.9999) THEN
VLI, L):=99,9999
ELSE
Vi1,L):=Bl1];
END3 (« End of BET NEW VECTOR &)

(BNBEBRBIBRRVRNBBRRRNBBBERARNBRRR SRR AR R RA R RV BB R B SRR RRBRRRSRRBERORR)

il

e . PROCEDURE REDUCEMATRIX;
N VAR DF: MATRIX}
o

w
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BEGIN (# Deflate original matrix ®)
FOR ]1:=NS TO N DO
FOR J:=NS TO N DO
DFL1,J3:=CLIJ#AINS,J];
FOR I:=NS TO N DO
FODR J:=NS T0 N DO
ALT1,J3:=AL1,J]-DFIL1,3];
NS:=NS+13
FOR 1:=NS TO N DO
URINS, 13:=A[NS, 13;
FOR 1:=1 TO (NS5-1) DO
BL11:=0.0;
BINS):=1,03
END; (& End of REDUCE MATRIX #)
(l..lI'Il.‘l.!"C&II”“GQ!!‘:‘{"“QQ.I»llilll.illlIilll!il}ll’i.ll"!)
FUNCTION DONE (AR,B,EPS:REAL) : BOOLEAN;
BEGIN
DONE: = (ABS (A-B) <= EPS);
END;
(HERBRBRERRRBBRRBAERERBERRRRARRRBER BB RER BB LRI RRBPERFRBERBR AR EBRRRBBRS)
(» Main body ot EIGEN procedure *)
(FRRBBBBRBBBBRBBBERERRREREIRERRRERBRER R R R R BBRERRBRRERR R RREA R AR RBRRRRE)
BEGIN
INITIALIZE;
NS:=13
BETEPS;
FOR L:=1 TO N DO (# Get each eigenvalue *)
BEGIN
LAST:=0.03;
VALUE: =N3;
< WHILE NOT (DONE (LAST,VALUE,EPS)) DO
BEGIN
LAST: =VALUE}S
PREPARE ;
BETEIGEN;
FOR I:=NS TO N DO (# Scale vector »:
IF (CINS1=0,0) THEN
Bl1):=0.0
ELSE
BLI):=C[I]/CINS];
-l END; (# End of WHILE loop #) ‘
";' FOR I:=1 TO N DO (s Bave wach sigenvector &) (
Y 20L,13:=BL1]3 ‘
w'_..
o
"tﬂ
R
N
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GETNEWVECTOR;
IF (L<N) THEN
REDUCEMATRIX;
END; (# End of Each Eigenvalue #)
END; (# End of get EIGENvalue +#)
(.“’..’ICGl.0”l"‘QQQ.Q.'.Q."C.i..'l&.{llIiil‘.”li.il’{’{"GQ.G’{)
(» Initialization part of UNIT )
(REBBBBEBRERERBEREEHRRRBEERBEFRRRR R BRESRFERERRF USSR PSSR B ERBER B SRS BNY )
END.
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UNIT MU_I5 INTRINSIC CODE 19;

INTERFACE
USES TRANSCEND, APPLESTUFF, MAIN_UNIT;

PROCEDURE USERSELECT (VAR N,NS: INTEGER)
PROCEDURE BARTLETT (VAR N,NS,NUMREC: INTEGER; VAR EIGVAL:VECTOR!;
PROCEDURE SCREE (VAR N,NS: INTEGER; VAR EIGVAL:IVECTOR)

PROCEDURE SELECTFACTORS (VAR NS,NUMREC: INTEGER:VAR EIGVAL:VECTOR;
VAR GROUF:HEADERZ; PRINTER: BOOLEAN) ;

IMPLEMENTATION
R Yy Yy R R Y IR D)

(» Main part of MU_I .)
(HBBBEERRRRBBRER B RBEERFFAEERRRBEBRRREFRERBBARERFRFRRRREBREEERERFERRR)

PROCEDURE USERSELECT;

(BERBBBABRBRBEERBRERRRASFRREBERBRERERBBRERERRERBRER SRR BEBAAERRERESRBES)

£4 *)
(& This procedure asks the user the number of available *)
(» factors that should be kept for analysis. *)
(e *)

(BERBBEBRRBRBBERBEREBERBFERBREFERREREFRBRRRBE SR P EREERR BB ERRRERASBRRNS)

VAR DPT: CHAR; (¢« Menu option )
BEGIN
(8 I—-n)

GOTOXY (0, 18)3

WRITELN(CHR (7),"Ente~ number of factors (1-",N,") to *,

'keep:’,CHR(13))3;
RESET (INPUT)
READ (NS) 3

WHILE (JORESULT=14) OR (NS<1) OR (NS>N) DO
BEGIN
GOTOXY (1,21)3
WRITELN(CHR (15), "WARNING:” ,CHR (14),
' Must keep at least 1 and no more °’,
*than *,N,’ factors.’')}
WRITELN(® ":11,’Press any key to try again’)j
B0TOXY (0,213
GETOPTION(OPT)
ERASE (20,3)3
BOTOXY (0,20} 3
RESET (INPUT) 3
READ (NS) 3
END} (&« End of Bad number of factors #)
ERASE (18,3)3
(#g]+s)
END; (&« End of UBER BELECT »)

(BRBBEEERB B RN O RRERENERENBRIBEERBBIEERIRRRBREBTRBEERNBEBERBRBRBEREE)
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PROCEDURE BARTLETT;

(SR BBRBRERERBER I P EBERREBRBFEREBR R IR SRR BEE SRS REE AR BB SRR BRRBRBEERN)

(& *)
(» This procedure calculates the CHI-Sguare statistic )
(» for the Bartlett test of significance for as *)
(» many of the factore as the user desires. The )
(= user is then asked to select the rnumber of )
(® significant factors to keep for FACTOR analysis. *)
(w *)

(BB BRRREERBRBERRERRB RSB ERPREBERRBERRR B BEERRBEERRERERRRERERRARBRRSERED)

VAR

I, (% lteration counter &)

INDEX, (# Non-2ero factors *)

ROW: (# Row ONn screen *)
INTEGER;

R, W, (# Parts of the statistic &)

MULTL, (# Statistical multiplaers )

mMUuLTZ,

BTAT: (# Bartlett statistic )
REAL;

oPT: (# Menu option *)
CHARK;S

DONE : (# Completion indicator »)
BOOLEAN;

(BBBBREBRBERRBRRRERBBRERERBEEBBBRBBEF AR BRBRBBEREBERRREREE 8RB 8XNd»)

(® Internal procedures )
(FRR BB R B R BB R RPN I PR B R R BB BRI E R R BB BB AR IR IRBRE R AR R RBEB R RN RRRFRNEE)

PROCEDURE INSTRUCTUSER;

BEGIN
WRITC (CHR(12))3
GOTOXY (26, 1)
WRITELN(CHR (15),’ BARTLETT BPRERICITY TEST *,CHR(14));

GOTOXY (0,4)
WRITELN('This test ¢ Jculates a CHI-Square test ',
*statistic to check the hypothesis:’ ,CHR(13))3;

* WRITELNC(" Ho: EIGVAL(r+1)sEJGVAL (r+2)=,,.=",
"EIGVAL(K)=0’)}§

WRITELNC® ve." )}
WRITELN(? Ha: EIGVAL(r+1) <> 0; after "°r’’ tests’)s
WRITELNS
WRITELN(’You should reference a CHI-Square table for’);
WRITELN;
WRITELN(® CHI €L &, (k-r)(k-r-1) 3, at level a’);
WRITELNS

WRITELN("This routine calculates one test statistic, ',
*then asks if you wish to continue.’)s

WRITELN(’You must decide when to stop. It will 7,

N 'stop automatically after calculating’)g

WRITELN(N,® values. VYou will then be asked to select °,
*the number of factors to keep.’ ,CHR(13))}
WRITELN(°*NOTE: This test is good for small samples ’,

e

-~ *(n < 100) or for a large’)}
i' WRITELNC® number of manifestation variables °,
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GOTOXY (22,22);
WRITE(’Press any key to start routine *)s
GETOFTION(OPT)
ERASE (4,19);

END; (% End of INSTRUCT USER #)

Yy Yy Y Y I Yy Yy Y Y Y YT TS
FUNCTION DIVISOR (R: INTEGER) :REALS

VAR TEMP1,TEMP2:REALS (# Temporary variables )
BEGIN
TEMP1:=" .03
TEMP2: =4/ (N-R) }
FOR **=) TO R DO
TEMP2:=TEMP2-(EIGVALLIJ)/(N-R)}
FOR I:=1 TD (N-R) DO
TEMP1:=TEMP1#TEMP2;
DIVISOR: =TEMF13;
END;

(SRBBRREBEBERREBERREPRBREREBRBBBB R RS EBERBEERBEBBESRBEBEEBERBRERERREEN)

(= Main body of BARTLETT -)
(BRRABUBSBRBRBRERBRBRBERBEBRERRBE SRR RBRBRRBEEERE - IR YR D)

BEGIN

(#8R TRANSCEND &) (# Retain UNIT in memory *)
Ri=1.0% (# Initialize parameters )
DONE : =FALSE
MULT1:==(NUMREC - § - (2#N+5)/6.0)3
MULT2: == ((NUMREC+1) == (2#N+5)/6.0)3

INSTRUCTUSER;

FOR INDEX:=1 TO N DO
R:=R#EIGVALLINDEX]S

W:=Rj (o Calculate 1st statistic ®)
IF (W=0.0) THEN

STAT: =99, 9999
ELSE

BTAT:=MULT1&LN(W)$

807T0XY(0,8)3
WRITELN('Overall Statistic = *,BTAT:7:4);

INDEX: =03
WHILE NOT(DONE) DO (* Get sequential statistics #)
BEGIN
B0TOXY (0, 20) }
WRITELN(’Gelect desired option:’)}
WRITELNC¢® 1 - Continue with sequential ’,
"test(s)')}
WRITELNC(® 2 - Exit & Choose number of °,

*$éactors’)}
BETOPTION(OPT) S
WHILE (OPT<>’1°) AND (OPT<>*2’) DO
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BETOPTION(OFT) 3
ERASE (20, 3) 3

ROW: = INDEX+103
BOTOXY (O, ROW)

IF (OPT="2’) THEN
DONE: =TRUE;

IF NOT(DONE) THEN
BEGIN
INDEX:=INDEX+13 ;
R:=R/EIGVALLINDEX ]
W:=R/DIVISOR(INDEX) ;
ETAT: =MULT24LN (W)}
WRITELN(® With ’',INDEX,’ non-zero = ",
BTAT:7:4);
END;

IF (INDEX=N-1) THEN
DONE : =TRUE;
END; (& End of Sequential test &)
USERSELECT (N,NS) § (¢ Get number of factors &)
END; (& End of BARTLETT )
(BREBRSRBREREBEB BB BRBBRERBBRBRBER RS RBRESIREBES BB BBERERBRBRHBREBRRS)

PROCEDURE SCREE;

(BREBBBBSRBBRBREFREBBRABERRBERAREBRRBERRBRERSERRBRRBRSEB SRR RBEEBBRRGS)

(s .)
(= This procedure displays instructions on how to select *)
(= the number of factors to keep based on a plot of .)
(s Eigenvalue Magnitude and Factor Number. The «)
(= user is then shown the plot and asked to select -)
(» the number (NS) of significant factors to keep. )
(» .)

' (REBBRILBBBORBBBSBIELBEBERRERERREBRRERRAESEEREBEBELBBES LB ERBBEOEBRBEE)

VAR

INDEX, (8 Index into EIGVAL array .)

I, (& Iteration counter ®)

PITCH, (# Bound used in curve plot .)

ROW, (& Row for data display .)

coL, (¢ Column for data display -)

X, Y2 (¢ Positions on text screen a)
INTEGER;

VALUE: (e Eigenvalue being plotted )
REALS

oPT: (& Menu option -)
CHARS

LETTER: (¢ Used in printing the labels &)
STRING;

(SR80SR 228280880838088888088308000008000080088088088833000)

(s Internal Procedures e)
(B8 8882082800208000080880000008808800888880000R0RARRRLLELELERRRSEARS )
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PROCEDURE DRAWAXIS;

BEGIN
FOR Y:=0 TD 22 DO (# Vertical Axis )
BEGIN
BOTOXY(10,Y) 3
WRITE(CHR(15),” *,CHR(14));
END;
FOR X:=8 TD S2 DO (# Horizontal Axis &)
BEGIN
BGOTOXY (X,21)3
WRITE(CHR{(31S),” ",CHR(14));
END;
FOR X:=50 DOWNTO 14 DO (# Horizontal hash marks )
IF ((X-14) MOD 4 = O) THEN
BEGIN
GOTOXY (X,21)3
WRITEC(® ")
END;
FOR Y:=21 DOWNTO 1 DO (¢ Vertical hash marks *)
IF ((¥Y-1) MOD 2 = 0) THEN
BEGIN

GOTOXY(10,Y) s
WRITE(" )3
END;
END; (& End of DRAW AXIS #)

(BEBBREEBBNBRBRIPRBERARRERBBBERRESRBRERRNBRBBARRBERRBEBBBRBBIRBEREREE)
PROCEDURE LABELAXIS;

BEGIN
IF (N>S) THEN (# Vertical scale: Compressed &)
BEGIN
ROW: =103
FOR Y:=1 TO 19 DO
~ IF ((v-3) MOD 2 = O) THEN
BEGIN
B60TOXY(7,Y)}
WRITE(ROW:2) 3
ROW: =ROW-13
END3
END
ELSE
PEGIN (# Vgrtical scale: Expanded .)
ROW: =S3
FOR Y:=3 TO 19 DO
IF ((Y-1) MOD 4 = O) THEN
BEGIN
GOTOXY(7,Y)}
WRITE(ROW:2)3
ROW: =ROW~13
END3
END; (& End of Vertical Scale &)

IF (N>S) THEN (o Horizontal scale: Compressed &)
BEGIN
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COL:=13
FOR X:=14 TO 50 DO
IF ((X-14) MOD 4 = 0) THEN
BEGIN
GOTOXY (X,22)3
WRITE(COL:2);
COL:=COL+13

END;
st END
NN ELSE
XN BEGIN (# Horizontal scale!: Expanded *)
WO COL:=13
S FOR X:=14 TO 50 DO
N IF ((X-18) MOD 8 = 0) THEN
BEGIN
L BOTOXY (X,22)3
N WRITE(COL:2)}
N COL:=COL+13
\:vq, END;
. .:-s END; (& End of Horizontal scale #)
e )
P, Y:=03
4 FOR I:=1 7O 11 DO (8 Vertical label )
A BEGIN
\j\- LETTER: =COPY (* EIGENVALUES’ , 1, 1)}
o~ GOTOXY(3,Y)}s
. WRITE (LETTER);
;\ YimyY+23
\ X:=213
O FOR 1:=%f TO 7 DO (# Horizontal label *)
oS BEGIN
e LETTER: =COPY (*FACTORS’ ,1,1)}
XX BOTOXY (X, 23)3
Bl WRITE(LETTER)}
o X:=X+4}
b END3
END; (& End of LABEL AXIS &)
"":: (0.06.0.00I.Q.QGGG{GG‘GQ!'G.0'.0}.l.l.l.&..'ll.ililQi!l.ll...&&llill)
A
LN
o PROCEDURE PLOTPOINTS;
A
N BEGIN
lid (#8R APPLESTUFF ) (# Retain sound UNIT in memory &)
e FOR INDEX:=1 TO N DO (s« Plot the points .)
N BEGIN
S VALUE: =EIBVALL INDEX 1}
o
SR IF (N>S) THEN
A BEGIN
oL ROW: sROUND (2#VALUE) 3
A X:=11 + (INDEX # 4)}
".’l.'.o END
NG ELSE
)
T BEGIN
Y ROW: =ROUND (4#VALUE) 3
ad,) X:=11 + (INDEX & 8)
» "
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{
~ END3
o Y:=21 - ROW;
:_'-. PITCH:=31 - VY3
e BOTOXY (X,Y) 3
2 WRITE(CHR(15),’#’ ,CHR(14))}
NOTE(PITCH,10)3
23 END;
'.: END; (& End of PLOT PDINTS #)
X '.\. (BREBRBEBBESRBBRBABEBRBRSRERRSRBBREEBEREBERERREEERFEIRRBERER SRR *e)
%
o PROCEDURE SHOWINSTRUCTIONS;
v BEGIN
e WRITELN('When you are r 1y, you will be shown a plot of ’,
o *Eigenvalue Magr.. :udes vs.’)j
o WRITELN(’Factor Numbers. You will be asked to ’,
=4 *visualize a line passing through’)s
5«. WRITELN(’the right most points and extending to the left.’)}
~ WRITELN;
WRITELN(’The most significant factors are those that do ’,
AL CHR(1%),’not’,CHR(14),°* fall on that line ’,
Yoo CHR(1%), plus” ,CHR(14))3
‘$j.' WRITELN(’the first one that does. That is the number of ’,
,u\ *factors you should keep.’)$
L B0TOXY (22,22)3
= WRITE(’Press any key to see the plot )3
i END; (& End of S8MOW INSTRUCTIONS #)
\_ » (.l.....Qﬁl0.60'l!l.GCI!.‘&I'Q!Q.OICGGOCQ"I...Ol...i.l.bl.lll.lllOl)
e (® Main body of SCREE routine )
_'\-: (......GQI.6..l‘ill..‘.l.ll.llli..'.G.QI‘.IG6.0‘0..&0.6!.000!.6..‘&')
o
i.’- BEGIN
A (ss1-4)

WRITELN(CHR(12),* *:35,CHR(15),* SCREE TEST *,CHR(14))3
80TOXY (0,5) 3

N - SHOWINSTRUCTIONS;
\ BETOPTION(OPT) 3
Ng ERASE (S, 8) §
N ERASE (22,1) 3
N DRAWAX 183
J"' LABELAXISS
P (:: PLOTPOINTSS
<-
\ o B80TOXY (37,8)%
o WRITE(*Visualize a ’*scree line’’ through’)j
e 8CTOXY (37,9) 3
- WRITE("the right-most points. Enter the’)s
oy B80TOXY(37,10)3
I WRITE ("number of points not on that’)}
-',.: @O0TOXY(37,11)3
;:\ WRITE(’line °,CHR(15),’plus’ ,CHR(14),°* 1: °* ,CHR(7))}
Y
5] RESET(INPUT) §
~
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READ (NS) §

WHILE (IJORESULT=14) OR (NS<1) OR (NS>N) DO
BEGIN

B80TOXY(37,14);

WRITE(® *,CHR(13),’WARNING:’ ,CHR(14),’ Must be ’,
‘at least 1 and’)s

BOTOXY(47,1%5) %

WRITE (’no more than °*,N,’ factors.’);

BOTOXY (47,17)3

WRITE(’Press any key to try again’);

GOTOXY (37,14);

BETOPTION(OPT)

BOTOXY (50,11)3

WRITE(® *:20)3

FOR I:=1 TO 4 DO

BEGIN
BOTOXY (37, (1+13))3
WRITE(® ':346)3%
END;

BOTOXY(50,51)3%

RESET (INPUT) $

READ (NS) 3

END; (# End of Bad number of factors &)

(s6]+n)
END; (# End of SCREE test #)

(€222 2222 XTI TETE T TLETLLLE T T FTETHTEY FEFETETY PP e F e e v e )

PROCEDURE BELECTFACTORS;

(BERRBBERBERERBRRBBR B R B RS EE R R R RN R BB S RS E BB R BB B R RBR R R R ER R LSS )

(% )
(» This procedure calculates and prints the percents of *)
(" variance explained by each factor, and then has *)
(» the user select the number of factors (NS) to )
(e maintain. 6Gelection is done by one of these: )
(» )
(" 1 -~ Default (Eigenvalues > 1.0) &)
(s 2 - Bcree Tast )
(e 3 - Bartlett’s Sphericity Test -)
(s 4 - User select -)
(a *)

(BRREBBEBERRBERERRBBHRBBRBRBRBBRRBERBBEFERBERRBBRS BB ERRBERBBEESRERED )

VAR
1,3, (s Iteration counters »)
N: (# Number of factors *)
INTEGERS
VALUE, (¢ Eigenvalue )
PCTOFVAR, (& Percent of variance )
CUMPCT: (# Cumulative percent .)
REAL 3
OPT, (& Menu options »)
oPTL:
CHAR}

(GBRB2228888888808080R8B808088838888880R3R0888080RRRRRRRRRLERLRREY)
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(£ Internal Procedures )
(BB RRBIEBRREERBRREBRERERBB ARG RS SRR EF R RS RFREA SRS RS ERERFRRBEBEERREN)

PROCEDURE GETNPRINTSTATS;

BEGIN
FOR I:=1 TO N DO
BEGIN
VALUE:=ETGVALL1J;
PCTOFVAR: = (VALUE/N) #1003
CUMPCT : =CUMPCT+PCTOF VAR;

WRITELN(1:4,VALUE:13:4,PCTOFVAR: 12: 1,
CUMPCT:12:1)3
IF (PRINTER) THEN
WRITELN(PTR,1:4,VALUE:13:4,PCTOFVAR: 12:1,
CUMPCT:12:1)3
END;
IF (PRINTER) THEN
WRITELN(PTR,CHR(13))}
END; (# End of GET aNd PRINT BTATisticS =)

(HERRBRBLBRRBREBBERBEBRBERRBBEBERBRERRBBERRBREEBESREB R RBRBRRREREES)

PROCEDURE RECAPSELECTION;

BEGIN
WRITELN(CHR(12),” *:i30,CHR(15),> FACTOR SELECTION *,
CHR(14))3
60TOXY (0,15) 3
CUMPCT:=0.03
FOR I:=1 TO NS DO
CUMPCT:=CUMPCT <+ (EIGVALILI1)/N) & 1003

WRITE("You have selected ",NS,’ factor’)s
IF (NS>1) THEN
WRITE(’s’)}
WRITELN(’ to continue analysis with.’ ,CHR(13))}
WRITELN(’This explains’ ,CUMPCT:4:1,°%X of the variance.’)}

IF (PRINTER) THEN
BEGIN

WRITELN(PTR,NS," factor (s) chosen to continue *,
* FACTOR analysis with.’)3

WRITELN(PTR,*This explains® ,CUMPCT:4:1,°X of ",
'the variance.’,CHR(13),CHR(13))3

END}

END; (& End of RECAP BELECTION #)

(HOBBBRGBRBEBHRRBERBRRBEBREBRBBBHEHBBBERBBEBBEERBRBBTBSBRRBERBRBRBES)

(= Main body of BELECT FACTORS )
(SR 8R0BEBRRBRRBRBRBBRBLREBREBSLBIRBRBBRBREERBEBERBEBESBEERBBBEBRUR)

BEGIN
N:=BROUPLO]; (¢ Initialize parameters «)
NS:=03
CUMPCT:=0.03

@0TOXY(0,%) s
WRITELN(CHR(15), FACTOR® , *EIGENVALUE’ :13,"PCT OF VAR’:13,
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2

*CUM PCT’:10,CHR(14),CHR(13))3
IF (PRINTER) THEN
WRITELN(FPTR,>FACTOR’,"EIGENVALUE’ 13, PCT OF VAR’ :13,
*CUM PCT”:10,CHR(13))3
GETNPRINTSTATS;

GOTOXY(0,18)3
WRITELN(’Pick desired method of FACTOR selectioni’);

WRITELNC’ 1 - Eigenvalues > 1,0%)3

WRITELNC( 2 - Scree Test’);

WRITELNC(® 3 - Bartlett’’s Sphericity Test’)s
WRITELNC’ 4 - User selection’)s

GETOPTION(OFPT) §

WHILE (OPT<’1’) OR (OPT>’4") DO
GETOPTION(OFT) 3

ERASE (18,5) 3

CASE (OPT) OF (# Get significant factors #)
*1*: FOR I:={ TO N DO
IF (E1GVALI1]>1.0) THEN
NS:=NS+13
*2’: BCREE(N,NS,EIGVAL)S
*3*: BARTLETT (N,NS,NUMREC,EIGVAL)}
*4°: USERSELECT(N,NS)}
END; (% End of CASE %)

RECAPSELECTION;

BOTOXY (0,22)3

WRITE(’Press any key to continue FACTOR analysis ’)s
BETOPTION(OPT1)3

BROUPL~1):=NS3

WRITELN(CHR(12)," *:26,CHR(15),* FACTOR ANALYSIS ROUTINE °,
CHR(14))3
ENDs (& End of BELECT FACTORS #)

(...‘...ll&....Q....Q.GlQ.O.Il.‘..."..i..I.0....’6...0..{.6.66'0!'. )

(= Initialization part of UNIT *)
‘.....ll.."l..l."...l.Q.G...Gl.'.l....I'......0.......5.’.&.”6...0 )

END.
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(88S+a)
UNIT MU_J3; INTRINSIC CODE 203

INTERFACE
USES TRANSCEND, MAIN_UNIT, MU_E;

PROCEDURE GETCVSS (VAR DATA:RAWDATA; VAR GROUP: HEADER2;
VAR ALPHA, BETA:MATRI X3 NUMKEC,WIDTH: INTEGER;
PRINTER: BOOLEAN) 3
PROCEDURE STRUCTURECORR (VAR ALPHA,BETA,CM:MATRIX; VAR EIGVAL:VECTOR;
VAR SPECS1:HEADERI]; VAR GRDUP:HEADERZ2;
WIDTH: INTEGER; PRINTER: BOOLEAN) 5
IMPLEMENTATION
(RE SRR ER P BB R PR R R RN B R R R R RN BB BB R B SRR A BB RBEBERER BRI LB SR IR SR ARG RERE)

(2 Main body of MU_J )
(GPRBUEBBBRBRRBIRBRBBRBBBRERBBRERBBBRBR BB BRBERESREREERBERRRRERBERERRN)

PROCEDURE GETCVSS3

(BB RRBBRRNBRERBRBBRBBSBBRBBRBREERERRBERHBBRBBRBERERBEEERR SRR BEERRRRRR)

(@ )
(» This procedure calculates the Canonical Variate *)
(s scores and then prints and/or saves them, )
(s as desired. )
(£ «)
(» Ys = (Y) & QAlpha Xe = (X) & Beta *)
(® )

(BRBBBBBRBBRARRBRBEEBABBERSEEBERRBRSREREBEERERRBBARBEEEFESBRBERSRBRR)

VAR
1,3,L, (# Iteration counters )
INDEX, (# SBorter & Eigen counter *)
P, (# Number of criterions .)
K, (& Number of pradictors *)
- N, (¢ Lessor of P and K *)
X, (# Index of X# {n SCORES )
H (¢ Index of Y# in SCORES )
INTEGER;
8PCE1: (% Field names of saved SCORES &)
HEADER1;
A, (# Borted pointer array )
8PCE2: (& Field widths of saved SCORES #)
HEADER2}
oPTI, (& Menu options )
oPT2:
CHARS
FIELD: (# Field number identifier )
BTRINGS

(058082883 8888808880888800808R0R0NRRRSERRRRRERARERERSEAELLRRELEREEES)

(s Internal Procedures )
(SSEBBRRVSBERRBERBERLRBESRBSRARRBESBRGBBRRVRAREREBEBERBERBAEELEERBRRS)

PROCEDURE CALCTHEVALUESS
BEGIN
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o FOR INDEX:=1 TO N DO (# Calculate Can Var scores #)

sl FOR L:=1 TD NUMREC DD (8 For sach eigenvalue )
BEGIN
X: =28 INDEXS
Yim=X-13
SCORESCL,Y):=0. 03 (s Get Y& *)

FOR J:=1 TO P DO
IF (ALPHALJ, INDEXI=99,999%9) THEN
SCORESIL, Y):=99,.9999
ELSE
IF (BCORESIL,Y1<>99.9999) THEN
BCORESIL,Y):=SCORESIL,Y)+
DATALL,ALJII*ALPHALJ, INDEX];

BCORESIL,X1:=0.03 (s Get Xx» »)
FOR J:=1 TO K DO
IF (BETALJ, INDEX1=99,9999) THEN
BCORESIL, X1:=99. 9999
ELSE
IF (SCORESLL,X3<399.9999) THEN
BCORESCL, X1:=SCORESCL, X1+
- DATALL,AL (P+J) 13#BETALJ, INDEX 3}

END;
END; (& End of CALCulate THE VALueS &)

(SRR848 5EBRERGHEERREREREGREBIESSERBREBSEBEEBERBRRBREEHEEHEEE%EEE)

PROCEDURE PRINTTHEVALUESS

BEGIN
BOTOXY(B,3) 3
WRITELN(CHR(15)," CANONICAL VARIATE SCORES *,CHR(14))}
BOTOXY(2,5) 3

FOR 1:=1 TO N DO (s Display headers )
WRITE("CANVAR’:13,1:2)}

B0TOXY(S,6)3

FOR 1:=1 TO N DO
WRITE(*First Gecond’:15)3

WRITELN(CHR(13))3

IF (PRINTER) THEN (# Printer headers *) !
BEGIN
WRITELN(PTR, "CANONICAL VARIATE BCORES:")}
WRITE(PTR,CHR(13),"* *)s

‘o

&Y ..': |

oo FOR I:=1 TO N DO

V) WRITE (PTR, "CANVAR’ :13,1:2)}

‘v WRITE(PTR,CHR(13)," *:%)}
$ FOR I:=3 TO N DO

“
0

m "

WRITE(PTR,*First Gecond’:13)j

¢

WRITELN(PTR,CHR(13))}
ENDS
FOR L:=1 TO NUMREC DO (¢ Display values -)
BEGIN
IF (CL > 1) AND (L MOD 13 = 1)) THEN
BEBGIN (¢ Pause at page end «)
@0TOXY(22,22)8
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WRITE (’Press any key to continue *)s
GETOFPTION(OPT2) 3
ERASE (B, 15) 3
B0TOXY (0,8)
END; (# End of Pause )

WRITE(L:3,” *)
FOR INDEX:=1 TO N DO

BEGIN
X:=2#INDEX3
i=X-13
WRITE (SCORES(L,Y1:8:3,5CORESIL,X1:7:3);
END3
WRITELN;
IF (PRINTER) THEN (s Print values *)
BEGIN

WRITE(PTR,L:3," *)3
FOR INDEX:=1 TO N DD
BEGIN
X:=2# INDEX;
Yi=X-13
WRITE (PTR, SCORESIL,Y):8:3,
BCORESIL,X1:7:3)3
END3
WRITELN(PTR)
END;
END; (# End of Display values &)

IF (PRINTER) THEN
WRITELN(PTR,CHR(13))3

8OTOXY (22,22)3
WRITE(’Done. Press any key to continue ')
BETOPTION(OPT2) 3
ERASE (3,21)3
END} (# End of PRINT THE VALUES #)

(BRBBRBRBRRFRBERER AR RBBBEBRERERBERE RSB RRRABBRBB R REERRBRARRBRRSREBRE)
PROCEDURE SAVETHEVALUES;

BEGIN
BOTOXY (0,5) 3
WRITELN(’Make sure a preformatted Data disk is in *,
*Drive 82, Press any key to continue’)}
BETOPTION(OPT2) 3
FOR INDEX:=1 TO N DO (# Set field names »)
BEGIN
X:=28INDEXS
YimX-1}
FIELD:=COPY(’* 123456789, INDEX, 1)}
BPCS1LY):=CONCAT(* YCV’,FI1ELD,”’ )3
BPCE1LX1:=CONCAT(* XCV’,FIELD,” °*)3
END3

SPCE2[-1J):=NUMRECS
B8PCE2[0):=2aN3

(¢ Get file specs &)
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FOR INDEX:=3) TO (2#N) DO
SPCS2CINDEX]1:=8;

(¢ Set field widths

BAVEF JLE (SCORES, SPCS1,8PCS2) 3

END3 (¢ End of SAVE THE VALUES #)

Main body of CVSS routine

BEGIN

P:=GROUP[-13]3 (# Initialize parameters
:=GROUPLOI;
IF (P>X) THEN
N: =K
ELSE
N:=P;
INDEX:=0; (# Set sequential pointers
FOR I:=1 TO WIDTH DO
IF (GROLPLIJ=1) THEN (# Criterion variable
BEGIN
INDEX:=INDEX+13
ALINDEXJ:=13
END3
FOR I:=1 TD WIDTH DD
IF (GROUPLIJ)=2) THEN (# Predictor var.able
BEGIN

INDEX:=INDEX+13;
ALINDEX]: =13
END;

CALCTHEVALUES; {« Calculate CV Scores
ERASE (22,1)3

60TOXY(0,18) 3
WRITELN('Select desired option:’)s

WRITELNC(® 1 - Print ",NUMREC,’ Canonical Variate ’,
*Scores’);

WRITELNC® 2 - Save the scores to disk®)s

WRITELNC’ 3 - Do both Print and Save’)s

WRITELNC’ 4 - Do nothing. Proceed to Canonical ’,

‘Loadings’)s
BETOPTION(OPT1)}
WHILE (OPT1<’1°) OR (OPT1>'4") DO
BETOPTION(OPT1)

ERASE (18,5)3

)

(..5'.'}ll.i6&!.d0.li..i{&iii”0§.Gl.&ii’“il!iibbli.l&.l.ll.Gl{l’i“)

)

(..‘i'.il.'."'l.illli.i&ll&&ll’&i"i.’Gl‘ll’iilll.}l’il&iii.‘l.iill)

)

)

&)

.)

*)

IF (OPT1="1’) OR (OPTi="3") THEN (# Print all the values &)

PRINTTHEVALUES;

IF (OPTi="2") OR (OPTi="3’) THEN (# Bave to disk
BAVETHEVALUES}

(# End of BET Canonical Variate ScoreS #)
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PROCEDURE STRUCTURECORR;

(BRABEEFBBREBREEDPRERFREFRRFBRB AT RSB E BB R RR SR B ER BB SR ERBPERBBSBEBEEE)

(% .)
(» This procedure calculates and prints the Structure -)
(® Correlations and the lndexes of Redundancy )
(# based on the Canonical Variate Coefficients *)
(* (Alpha & Beta), the Eigenvalues, and the )
(» Sample Correlation Matrix (CM). )
(» )

(GO B BRRERERREEEBEERBEBABREBBIE S PR BBERBRRBRBERRERBBRB SRR BER RS REI N RES)

VAR
I,J,L, (# Jteration counters )
INDEX, (# Index into arrays )
P, (# Number of criterions )
K, (# Number of predictors )
N, (¢ Lesser of P and K )
ROW: (# Row on screen *)
INTEGER;
RYSQ, (# Total variance in Y from X &)
RXSQ@: (¢« Total variance in X from Y &)
REAL
OPT: (# Menu option -)
CHAFR;
NAME : (# Field or variable name *)
BTRINGS
NAMES: (#» Borted names by type -)
HEADER1
vy, (¢ Individual variances in Y *)
vX: (¢ Individual variances in X *)
VECTORS
RYY, (# Criterion self~correlation &)
RXX, (# Predictor self-correlation )
RY, (# YCANVARS )
RX: (# XCANVARSs )
MATRIX;
~ (HEBBRBBBURBRBRERBRERRESERBRBREERREBRERBSRBBRBRERBESGRBERERBRRGRERBER)
(= Internal Procedures *)

(BEBBABRERRBBRBRBRBREERBERBERERSRBEREBRLFRBRERRFEREERREBRERHSRBABEBRR)

PROCEDURE SORTNAMES;

BEGIN
INDEX:=03
FOR 1:=1 TO WIDTH DO (# SBort names by type )
IF (BROUPLIJ=1) THEN (¢ Criterions *)
BEGIN
INDEX:=INDEX+13
NAMESC INDEX]:=SPECS1(1]3
END}
FOR I:=% TO WIDTH DO
IF (BROUPL11=2) THMEN (s Predictors .)
BEGIN
INDEX:=INDEX+1}
NAMEST INDEXJ: =SPECS1(I1s
END}
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t;:. END; (# End of SORT NAMES by type #)
::‘:-: (BERGEBRAFEFBRERBRB SRR R ERBGRERBERR BRI BB R AR R BERB AR PRERABBERERER)
.
:}: PROCEDURE GETYCVS;
o
Y BEGIN
- BOTOXY(7,5) 3
v FOR 1:=1 TO P DO (# Calculate YCANVAR's *)
ey BEGIN
o NAME : =NAMES[ T3 (» Field headers »)
N IF (LENGTH (NAME) >B) THEN
A0 NAME : =COPY (NAME, 1,83
- WRITE (NAME: 9) 3
4 IF (PRINTER) THEN
NN WRITE (PTR,NAME: 9) }
o~ END;
i :
s ROW: =73 g
A, IF (PRINTER) THEN i
b WRITELN(PTR,CHR (13))3
3 FOR I:=1 TO P DO (# RY = R(YY) & Alpha #)
S FOR J:=31 TO N DO
- . BEGIN
ARV RY[1,33:=0,03
S, FOR L:=) TO P DO
o~ RY[I,J1:=RY[I,JI+RYYLI,LI®ALPHALL,J]3
CeY END3
t FOR I:=1 TO P DO (» Print the RY’'s )

BEGIN
GOTOXY (O, ROW) §
WRITE(’YCV':4,1," ")}

IF (PRINTER) THEN
WRITE (PTR,’YCV':4,1,° *)}

FOR J:=31 TO N DO
N BEGIN
WRITE(RYLI1,J1:9:4)3%
IF (PRINTER) THEN
WRITE(PTR,RY[1,J3:9:4)3;

END}
- ROW: =ROW+13
L IF (PRINTER) THEN
P WRITELN(PTR)}
Ay END3 (@ End of Print the RY's #)
LSy
g IF (PRINTER) THEN
S WRITELN (PTR,CHR (13))}
‘O END: (& End of BEY Y Canonical VariateS #)
- (G020 88808R0000RRRRRLRRRRRERRRIAGREAGRRRAREASERIELRGLLEEEAELEEES)
ARG
P PROCEDURE BETXCVS;
\ﬁ.’
\-"\.
..J'.-l BEGIN
e FOR I:=1 TO K DD (# Calculate the XCANVAR's &)
SRy BEGIN
@7
i
.“."
o3
:-""- 198




NAME : =NAMESE (P+1) 15
IF (LENGTH(NAME) >B) THEN
NAME : =COPY (NAME, 1,8) }
WRITE (NAME: %)}
IF (PRINTER) THEN
WRITE (PTR,NAME: 9) ;

END3;

ROW: =R0OW+23
1IF (PRINTER) THEN
WRITELN(PTR,CHR (13))3

FOR I1:=1 TO K DO (¢« RX = R(XX) & Beta )
FOR J:=1 TO N DO
BEGIN
RX[1,JJ:=0.0;
FOR L:=1 TO K DO
RX[1,J3:=RXCI,JI+RXXC1,LI#BETAIL,J];
END;

FOR I:=1 TO K DO (# Print the RX’s )
BEGIN
GOTOXY (O, ROW) §
WRITE(*XCV’:4,1,” ")}
IF (PRINTER) THEN
WRITE(PTR,’XCV’:4,1," )}

FOR J:=1 TO N DO
BEGIN
WRITE(RX[I,J):9:4);
IF (PRINTER) THEN
WRITE(PTR,RX[(1,J1:9:4);
END;

ROW: =ROW+13
IF (PRINTER) THEN
WRITELN(PTR)$
END; (# End of Print the RX's #)

IF (PRINTER) THEN
WRITELN(PTR,CHR(13))3
END; (@ End of GET X Canonical VariateS #)

(BUBHBRERABRRERIRRRBRBR SR BBRRERFERRBRRRRRBRVPRRRFRRERERAFFABRRBRRRRES)

PROCEDURE CALCINDEXES;

BEGIN
RYSQ: =0, 03
FOR INDEX:=1 TO N DO (# Calculate Y variances »)
BEGIN
VYL INDEX):=0,0}
FOR l:=) TO P DD
VYL INDEXJ:=VY[INDEX)+SQR(RYLI, INDEX2)}
VYL INDEX):=(VYLINDEX]/P)®EIGVALL INDEX);
RYSQ: =RYSQ+VYL INDEX ]}
END3
RXE60Q:=0,0$
FOR INDEX:=1 TO N DO (# Calculate X variances #)
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BEGIN
VXL INDEX]:=0.03
FOR 1:=1 TO K DO
VUXTINDEX]:=VXIINDEXJI+SQR(RX[I, INDEX])}
VUXTINDEXJ:=(VXCLINDEX3/K)®EIGVALIINDEX];
RXSQ:=RXSGA+VXLINDEX ]}
END;

END; (® End of CALCulate INDEXES of redundancy #)

(BB R BB R BN RSB R A R BB BN NGB R R BRI B R R B AR FRBE AR BB RSB RGN R EB N RGO REBERBRS)
PROCEDURE PRINTRESULTS;

BEGIN
GOTOXY(24,2);
WRITELN(CHR (15),’ INDEXES OF REDUNDANCY °,
CHR(14) ,CHR(13) ,CHR(1X)) 3

IF (PRINTER) THEN
WRITELN(PTR, * INDEXES OF REDUNDANCY:’ ,CHR(13))3}

FOR I:=1 TO N DO
BEGIN
WRITELN('VY*:10,1," = *,VUYL[IJ:6:4);
IF (PRINTER) THEN
WRITELN(PTR,"VY’:10,1,” = °*,VUY[I):6:4);
END;

WRITELN(® *:16,% ~mm—e=— *yCHR(13),RYSQ:23:4," of °,
'total variance’ ,CHR(13))}
1F (PRINTER) THEN
WRITELN(PTR,’ ":16,’====e== *yCHR(13) ,RYSQ: 23: 4,
' of total variance’,CHR(13))}

FOR I:=1 TO N DO
BEGIN
WRITELN(’VX’:10,1," = * VX[I):6:4);
IF (PRINTER) THEN
WRITELN(PTR,"VX’:10,1,° = * VUX[I3:6:4)3
END;

WRITELN(® °*:16,°————===* ,CHR(13),RX80:23:4," of ',
*total variance’)
IF (PRINTER) THEN
WRITELN(PTR,® *:14,’~—====- *sCHR(13) ,RX5Q: 23: 4,
' of total variance’)}

END; (# End of PRINT the RESULTE #)

(ROBBBEBEEBBGERRRNEEREERRETRRERRBABNNBRESEBBRBRERRESERBNBEBIBBRRESRDS)

(e Main body of STRUCTURECORR )
(FORERENABEHNANBRBEEBRBRBRVBRRSDRARSRBELBRBBRRBLBEELERNBABBBBCHIBBES)

BEGIN
P:=BROUPL-11]3 (# Initialize parameters )
K:=GROUPLO)}
IF (P>K) THEN
N2 =K
ELSE
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N:=P;

FOR 1:=1 TO P DD (# Access selé-correlations )
FOR J:=1 TO P DO
RYY(1,J):=CML1,J);

FOR I:=1 TD K DD
FOR J:=1 TO Kk DO
RXXLI,J]:=CML(P+1), (P+J)];

SORTNAMES; (# Sort names by type )

GOTOXY (5,3}
WRITELN(CHR(15),’ STRUCTURE CORRELATIONS *,CHR(14));

IF (PRINTER) THEN (# Printer heading )
BEGIN
WRITELN(PTR, *STRUCTURE CORRELATIONS:’,CHR(13))3
WRITE(PTR,” *:7)3
END;

GETYCVS} (# Calculate the YCANVAR'S ")

ROW: =ROW+23

IF (PRINTER) THEN
WRITE (PTR,* *:7)3

BOTOXY (7, ROW) ;

BETXCVS; (# Calculate the XCANVAR’s *)

ERASE (22,1)3
BOTOXY(16,22)%
WRITE(’Press any key to get Indexes of Redundancy ')
BETOPTION(OPT)
ERASE (3,203
. 60TOXY (0,22)%
WRITE(’Calculating Indexes of Redundancy. . .’,
*Please stand by *)s

CALCINDEXESS (# Indexes of Redundancy )

ERASE (22,1)3
PRINTRESULTS; (# Print Indexes of Redundancy #)

80TOXY (146,22)3
WRITE(’Done. Press any key to exit CANCOR )3
BETOPTION(OPT)

ENDs (# End of STRUCTURE CORRelations #)

(GNBRRBRIRRBERRBRBBRELERFERESREBRRVRARCBTFRRRRRBR GRSV ELLRBRRRBERERE)

(s Initialization part of UNIT .)
(GRRESEBBROEINNBSBBRBRBEBRABEBREBEBRRBEERERBDHRBRBBBBEBLLREBE0222880)

END.
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UNIT MU_K3 INTRINSIC CODE 21;

INTERFACE
USESE TRANSCEND, MAIN_UNIT, MU_E;

PROCEDURE GETFACTSCORES (VAR DATA:RAWDATA; VAR COEF:MATRIX;
VAR BROUP:HEADERZ2; NUMREC,WIDTH: INTEGER;
PRINTER: BODOLEAN) §

PROCEDURE FACTORMAT (VAR EIGVAL:VECTOR; VAR EIGVEC,FACTCOEF:MATRIX;

VAR BPECS1:HEADER]; VAR GROUP:HEADER2;
WIDTH: INTEGER; PRINTER: BOOLEAN) $

PROCEDURE GETCANCORSTATS (VAR EIGVAL ,CANCORS,WILKSL,CHISGR: VECTORS
NUMREC, P, K: INTEGER; PRINTER: BOOLEAN) ;

IMPLEMENTATION
(SR RER R BB B R BB SRR AR R R BB R R F R R AR EE RS SRR RSB FRR BB AR AR SRR R RSB BE SRS RS RERE)

(% Main body of MU_K -)
(HBRBRBEREEBREERBRBBEBRBRERRBRBRRABPBRBRRBREREBERBEBRBRBREERRREREEREN)

PROCEDURE GETFACTSCORES;

(BRBRBBRRBEERERBBRBREBER SR BRBERRER SRS BBREERRRB B BBEREERBRRBERERERERES)

( »)
(» This procedure calculates the Factor Scores and then .)
(% prints and/or saves them, as desired. )
(» «)
(s F(i) = X & Alphati) '3
(s -)

(HORBERERBBRBBBRBARRBRERRRARERRBRRBRSSR BB G BR AR BRAFRBRRRRBRREREBRER)

VAR
1,J,L, (# Jteration counters *)
’ (# Number of manifestations )

NS: (# Number of Bignificant Factors #)
INTEGERS

SPCS1: (¢ Saved field names *)
HEADER13

A, (&« Pointers to manifestations ®)

8PCS2: (# Saved filed widths *)
MHEADER23

JOB, (# Menu options «)

oPT:
CHAR3

FIELD: (¢ Field number identifier *)
BTRINGS

(G088 2288288088888R0888R08R808R038000080080808RRGEEGRREERERRELRREERLEES )
(s Internal Procedures .)
(FRBBBBBRBVIBBREBRVESREREERRERIEBVBIRERBBGRIEREEERERBERBERBORRRBBBARS)

PROCEDURE CALCTHESCORESS
BEGIN

FOR Li=1 TO NUMREC DO
FOR 1:=1 TO NE DO
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BEGIN
BCORESIL,13:=0,0}
FOR J:=1 TO N DO
SCORESIL, 1):=B8CORESIL, 13+
DATACL,ALJ31I=COEFLI, 13}
END3
END; (s End of CALCulate THE SCORES #)

(SS34REHRESRESRRRRRRRBERRRRBRBRESR AR S RN S ARBERABRBRABRBERBEBRRBES)
PROCEDURE PRINTTHESCORESS

BEGIN
ERASE(19,4)3
80TOXY (30, 3) 3
WRITELN(CHR(15),* FACTOR S8CORES *,CHR(14))};

80TOXY(0,5)} (# Display the headersy *)
WRITE(® *:10,°CASE °*)}
FOR I:=1 TO NS DO
WRITE(® FACT *,I,* °*)3
WRITELN(CHR(13))3

IF (PRINTER) THEN (s Print the headers #)
BEGIN
WRITELN(PTR, *FACTOR BCORES:’,CHR(13))3
WRITE(PTR,’ °*:10,°CASE *)}
FOR I:=1 TO NS DO
WRITE(PTR,® FACT *,1,° °*)}
WRITELN(PTR,CHR(13))}
END3

FOR L:=3 TO NUMREC DO (& Print all the scores &)
BEBGIN
IF (L > 1) AND (L MOD 14 = 1)) THEN (& Pause &)
BEGIN
S0TOXY(22,22)%
WRITE(’Press any key to continue *)s
SETOPTION(OPT) S
ERABE (7,16))
S0TOXY (0, 7)}
END3 (& End of Pause at page end &)

WRITE(L:13," °)

FOR I:=1 TO N8B DO
WRITE(BCORESIL,1):7:4,° °)}

WRITELNS

IF (PRINTER) THEN
BEGIN
WRITE(PTR,L:13," °)s
FOR I:=1 TO NE DO
WRITE (PTR,BCORESIL,13:7:4,° *)}

MRITELN(PTR) §
END}
END: (& End of Print all the scores &)
9°0TOXY(22,22)3
MRITE("Done. Press any key to continue *)s
GETOPTION(OPT) §
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\,;: END; (8 End of PRINT THE SCORES +)
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59
E »
PROCEDURE SAVETHESCORES:
R BEGIN
oo ERASE (19,4) 3
KW GOTOXY(0,%)
‘.-_-:: WRITE(’Make sure a preformatted Data disk 1s ’,
ol *on-line. Press any key to continue ")
o GETOPTION(OFT) }
b FOR 1:=1 TO N& DO (s Get fiewld names )
o BEGIN
. FIELD:=COPY (’123454789’,1,1)%
'4_-,_. SPCS1[1):=CONCAT (* FACT " ,FIELD,’ ")
N END3
Rl
b L SPCS2L-11: =NUMREC
s SPCS2L0): =NS;
R FOR 1:=1 TO N§ DO
L BPCS201):=8;
A
.~:‘f BAVEF ILE (BCORES, BPCS1 ,BPLS2)}
-'.:t‘
ad END; (# End of BAVE THE BCORES )
[
o (BOBNBSEBBRIBNRRERBBRANBIBUTENBRTEVBREBRBBEBRRBBPIRBRBBRIBRBSRVELBEHES)
AN (o Main body of GETFACTSCORES -)
:::“- (BB BANEERNBBBBRBBRBEENBRBERCERBRRABRVBRBSRBEBBRIRRBEBEBBRRBRBERRBREES)
“
S
NN BEGIN
N NE:=GROUPL-11]} (¢ Initialize paranmesters «)
N:=GROUPLOJ}
J:=03
N
A FOR 1:=31 TO WIDTH DO (¢« Set sequential pointers &)
o IF (BROUPL11>0) THEN
) BEGIN
A JimJess
Y ALJI:=1}
END}
e CALCTHESCORESS (s Calculate Factor Scoras #)
o ERABE (22,1) 4
o
ol 80OTOXY (0,18) 3
S-,-’: WRITELN(’Select desired option:’)s
e WRITELN(® 1 - Print *,NUMREC,® Factor SBcores’)}
[O% WRITELN(® 2 - Save the scores to disk’)}
A WRITELN(® 3 - Do both Print and Gave’)}
:.:-_ WRITELN(® 4 -~ Do nothing. Exit FACTOR routine’)}
. SETOPTION(JOB) 3
e o WHILE (JOB<°1°) OR (JOB>'4°) DO
ot~ G@ETOPTION (JOB)
“
Xy
S A
e
4“:J
(“.
ENd
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ERARSE (18,%5)3 [

0 IF (JOB="1") DR (JOB="3’) THEN 4
? . PRINTTHESCORES;
e IF (JOB="2") OR (JOR="3') THEN
§ -.: SAVETHESCORES
GOTOXY(16,22)3
" WRITE(’Press any key to exit FACTOR routine ’)s
f BETOPTION(OPT) 3 «
N END; (¢ End of GET FACTor SCORES =)
:'. (BEBRBBBBRRBFBEBESEBERBBRERRERRBIREERBEBEB ARSI RBREERRESEBRERNBRBRRRERAES)
* PROCEDURE FACTORMATS
:; (B8NS EIGRNEESEERIRRBRRRIBRRREREGRGRERRGSGSBENERIERERENBRGEGRENBRNENE)
S (s &)
! (» This procedure calculates and prints the Factor )
W (s Loadings, Communalities and Factor Score *)
. (» Coeéficients for sach of the designated .)
N (s variables under FACTOR analysis. )
(s )
:{ (B30 880008GRSRRREIRRARERRSERNRERRGRRREERESERNNGROGRNGORERBEsRRRIEnDS)
"
» VAR
Q 1,J, (& Iteration counters »)
e, INDEX, (# Index of designated field #)
N, (& Number of total factors «)
R NE: (# Number of selected factors &)
o INTEGER;
.. suM: (¢« Bum of squares (normalize) ®)
P REAL 3
1 COMMUNAL (# Total communalities )
SN VECTOR;
N9 FACTLOAD: (& Principal Factor Loadings #)
MATRIX
OPT: (* Menu option )
K ~ CHAR;
. NAME, (# Name displayed on screen ®)
) NAMEP: (¢ Name printed on printer »)
- STRINGS
:f (SRBBBBBLBBBBRIBRBERRBRABPTEREEPRBREESBRRHBBRBIBERRBBBRSVEH2BBERBR200)
v (» Internal Procedures *)
(8008833088008 080000008 00 RRRGEERRRREEARNSERREAELR8808888000080s)
;3 PROCEDURE NORMALIZE; (s Required eigenvectors ) X
BEGIN '
Lo FOR J:=1 TO NS DO
Y BPEGIN
b 8UM: =0. 03
FOR 1:=%f TO N DO
32 BUM: =BUM+BGR (E1BVECL 1, J)3
FOR 1:=5% TO N DO
N EIGVECILI,J3):=EIGVECL1,J)/8ART(EUM)}
N END}
w
,Ji END; (& End of NORMALI2E eigenvectors ¢)
)
3
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(BB R BB ERR R BB SRR BB R R RSB B R B AR R R AR BB R BRBEBER B SR BB RARRBIRBRORERBERE)
PROCEDURE GETSTATS;

BEGIN
FOR 1:=1 TO N DO
FOR Ji=1 TO NS DO
FACTLOADL1,J):=SQRT(EIGVALLJ)) #EIGVECII,J33

FOR I:=1 TO N DO
FOR Ji=1 TO NS DO
BEGIN
COMMUNALLI): =COMMUNALLIJ+SAR(FACTLOADIT,I) S
FACTCOEFLI,J):=FACTLOADII,JI/EIGVALLJ]}

IF (COMMUNALIII > 1.0) THEN
COMMUNALL1):= 1.03
END;

END; (# End of BET STATisticS #)

(SR EEBBBBRER RS R BB RSB R BB ERERERRRR A B RBRBBEBEEBERERP IR B BERBERBEREEBERE)
PROCEDURE PRINTLOADINGS;

BEGIN
GOTOXY(9,7) 3 (# Print headers *)
FOR I:=1 YD NS DO
WRITE(® FACT ’,I,’ *)3
WRITELN(CHR(13))3

IF (PRINTER) THEN
BEGIN
WRITE(PTR,® ’:17)%
FOR I:=1 TO NS DO
WRITE (PTR, " FACTOR *,1)3
WRITELN(PTR,CHR(13))}
END;

INDEX: =03 (¢ Print the values )
FOR I:=1 TO WIDTH DO
IF (GROUPLI1>0) THEN (¢ Designated variable -)
BEGIN
INDEX:=INDEX+13}
NAMEP:=SPECS1[11]3

IF (LENGTH(NAMEP) >135) THEN
NAMEP: =COPY (NAMEP, 1,135) 3

IF (LENGTH(NAMEP) >8) THEN
NAME : =COPY (NAMEP, 1,8)
ELSE
NAME : =NAMEP 3

WRITE(NAME:8," °)}
IF (PRINTER) THEN
WRITE (PTR, NAMEP: 15, ° "y}

FOR J:=1 TO NS DO
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BEGIN
WRITE(’ *,FACTLOADLINDEX,J1:6:4,° *);
IF (PRINTER) THEN
WRITE(PTR,’ ’,
FACTLOADC INDEX,J3:B:4,° °);

END3

WRITELN;
IF (PRINTER) THEN
WRITELN(PTR) ;
END;
END; (# End ot PRINT factor LOADINGS +)

(BB BB R SR AR ERE DR BRI B R BB R SRR SRR B R R R R SRR R R SRR R R B R RL B R AR BB AR BRERREBRRE)
PROCEDURE PRINTCOMMUNALITIES;

BEGIN
GOTOXY (0,5) 3
WRITELN(’VARIABLE’ 17, COMMUNALITY’:16)3
IF (PRINTER) THEN
WRITELN(PTR,CHR(13), "VARIABLE’:17,
*COMMUNALITY” 2316,CHR(13))3
GOTOXY (0,7) 3

INDEX: =03 (¢« Print the values )
FOR I:=1 TO WIDTH DO
IF (GROUPL11>0) THEN
BEGIN
INDEX:=INDEX+13
NAME : =SPECS1[13]3

IF (LENGTH(NAME) >15) THEN
NAME : =COPY (NAME, 1, 135) 3

WRITELN(NAME: 15, ":5,°’ *
COMMUNAL [ INDEXJ3:5:4, "
IF (PRINTER) THEN
WRITELN(PTR,NAME:15," ":5,°’ *y
COMMUNAL [ INDEX]1:5:4,° *)s

*)3

END;

IF (PRINTER) THEN
WRITELN(PTR,CHR(13))3$
END3 (@ End of PRINT COMMUNALITIES #)

:-":: (..'.......'..........l...l.'.Q...!......’...G.."CQC......"."..Q. )
RN

;:-:__-. PROCEDURE PRINTCOEFFICI1ENTS;

:-}n; BEGIN

a BOTOXY (0,5) 5

WRITELN(’FACTOR SCORE COEFFICIENTS:")}
IF (PRINTER) THEN
WRITELN(PTR,*FACTOR SCORE COEFFICIENTS:’® ,CHR(13))}

L4 =
f.'bl

.

60TOXY(9,7)3 (¢ Print headers )
FOR I:=1 TO NS DO

WRITE(® FACT ",I1,° °)3
WRITELN(CHR(13))3
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IF (PRINTER) THEN
BEGIN
WRITE (PTR,’ *:19);
FOR I:=1 TO NS DD
WRITE(PTR,*  FACTOR *,1,' ")}
WRITELN(PTR,CHR (13))
END;

INDEX: =03 (# Print the values -)
FOR I:=1 TO WIDTH DO
IF (BROUPLI]1>0) THEN (# Designated variable .)
BEGIN
INDEX:=]INDEX+13
NAMEP:=SPECS1(11;

IF (LENGTH(NAMEF) >15) THEN
NAMEP: =COFY (NAMEP, 1,15);

IF (LENGTH(NAMEP) >8) THEN
NAME : =COPY (NAMEP, 1, 8)
ELSE
NAME : =NAMEP ;

WRITE(NAME:B,’ *)j
IF (PRINTER) THEN
WRITE(PTR,NAMEP: 15, " *)3

FOR J:=1 TO NS DO
BEGIN
WRITE(® ' ,FACTCOEFLINDEX,J):6:8," ')}
IF (PRINTER) THEN
WRITE (PTR," *y
FACTCOEFLINDEX,JJ):6:4," ’*)j
END;

WRITELNS
IF (PRINTER) THEN
WRITELN(PTR)}
END;

IF (PRINTER) THEN
WRITELN(PTR,CHR(13))}
END; (# End of PRINT factor score COEFFICIENTS #)

(BB RBBABBRBEBRRERBSRBABERBERBBRIFRBERERBREEERB AU BRBBERBRUBBELRBIRBES)

A (e Main body ot FACTOR MATrix )
:.‘jq ("'....'......l..‘....QI’.....‘..'.......'.......Q‘......l..'....l}! )
k*.-.

A PEGIN

;{r, (#8R TRANSCEND #) (& Retain UNIT in memory -)
\ ]

A, NS: =GROUPL-11)3 (¢ Initialize parameters »)
g N: =GROUPL033

r_"-_ Fm x:-I TD N DO

ey COMMUNALLI):=0.03

s _“e

At NORMAL 12E3
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ERASE (22,1)3

80T0XY(0,5) 3
WRITELN('FACTOR MATRIX USING PRINCI 3L FACTOR(S):’)}
IF (PRINTER) THEN
WRITELN(PTR,’FACTOR MATRIX USING PRINCIPAL FACTOR(S):’,
CHR(13))3

PRINTLOADINGS; (# Factor loadings .)

B80TOXY (0,22) 3

WRITE(CHR(29),’Press any key to print Communalities ’)s
GETOPTION(OPT) 3

ERASE (5, 18) 3

PRINTCOMMUNALITIESS (# Total explained )
BOTOXY(0,22)3

WRITE(’Press any key to print Factor Score Coefficients ")
GETOPTION(OPT) 3
ERASE (5,18);
PRINTCOEFFICIENTSS (# Factor coefficients )
BOTOXY (22,22)3

WRITE("Press any key to continue *)

BETOPTION(DFPT) §

ERASE (35, 18) 3

IF (PRINTER) THEN
FOR I:=3 TO 3 DO
WRITELN(PTR) }
END; (& End of FACTOR MATrix #)

(BEBBRRBBEBRBRBBERBBRBBBRBRERERRFRBRRERRBBRERRFERERERERRBRBEHDERBRREE)

PROCEDURE GETCANCORSTATS;

(BRBERBBEBRARBABABBEBERERBRGBERFRFRRBRERBRBRBFRAEBRRBBRRERBBSERRREREES)

(» *)
(w This procedure calculates the Canonical Correlation, *)
(» Wilk’s Lambda, and Chi Square statistics from )
(» the Eigenvalues and then prints them all. *)
(" *)

(RRGNBRRGERBBERNBRBBREERERBRERBERBBBERBEERERBRBRERERBERFRRERBERBREES)

VAR
I, (# JIteration counter )
INDEX, (» One of N’ values »)
H (¢ Lessor of P and K )
INTEGER;
MULT, (» Multiplication constant @)
VALUE: (# Calculated Wilk’s Lambda #)
REAL 3
OPT: (& Menu option *®)
CHAR}S

(BR800 28852888R8008880888880R3RRRRRRARNEEEERERERERLEARRISRAEREREES)

(» Internal Procedures -)
[T YYTYYYRNTYTIYYYTYTIYITYIRYY Ry Y2 L2222 2222222 Y2 2220222222222 222y Bl
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PROCEDURE CALCSTATS;

BEGIN
MULT: =— (NUMREC-~1—-(P+K+1)/2,0)3
FOR INDEX:=1 TO N DO
BEGIN
IF (EIGVALCINDEX]1>0.0) THEN
CANCORSIUINDEX]:=SQRT (EIGVALIINDEX3J)
ELSE
CANCORS[ INDEX1:=99.9999;

VALUE:=1.03}
FOR 1:=]INDEX TO N DO
VALUE: =VALUE#(1.0-EIGVALII));

WILKSLUINDEX]:=VALUES

IF (VALUE<=0.0) THEN
CHISQRIINDEX]:=99.9999
ELSE
CHISQGRIINDEX ) : =MULT#LN(VALUE) ;
END;
END; (# End of CALCulate the STATisticS #)

(BB PR RERRFBRR BB B BB R AR RERRFERE R ERRRBRR R R B RS RRERRERRRBAEREERRE)
PROCEDURE PRINTHEADINGS;

BEGIN
BOTOXY (13,5)3
WRITELN(CHR (15),* CANONICAL CORRELATION ' ,CHR(14));
BOTOXY (0,8) §
WRITELN(’CANONICAL’ :30, "WILK’ *6°:9, *CHI-":8);
WRITELN(’NUMBER’ , "EIGENVALUE’: 12, "CORRELATION’ : 13,
*LAMBDA’ : B, ’ SOUARE’ : 9,CHR (13) )}

IF (PRINTER) THEN (% Printer Headings #)

BEGIN
WRITELN(PTR, "CANONICAL’ : 30, WILK’*87:9,’CHI-":8);
WRITELN(PTR, "NUMBER’,"E1GENVALUE’:12,

*CORRELATION’:13,’LAMBDA’:8, 'SQUARE’:9) 3

WRITELN(PTR) §

END;

END; (& End of PRINT the HEADINGS #)

(GHGAGREEAESEEEBAGBRBRRBERBRBRBFRBBBBRERBRRBERBRRER BB EBEBBNRBRERREN)
PROCEDURE PRINTSTATS;

BEGIN
FOR INDEX:=1 TO N DO (# Dutput statistics )
BEGIN
WRITELN(INDEX:3,EIGVALIINDEX]:13:4,
CANCORELINDEX):12:4,WILKSLLINDEX):11:4,
CHISORCINDEX1:9:4)3

IF (PRINTER) THEN

WRITELN(PTR, INDEX:3,EIGVALL INDEX3:13: 4,
CANCORSE INDEXJ: 12: 8,
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WILKSLIINDEX3J:11:4,
CHISQRIINDEX]:9:4);

END;

IF (PRINTER) THEN
WRITELN(PTR,CHR(13))3
END3 (# End of PRINT the STATisticS #)

(REBBERPRE BRI BB BB RREERER SRR BB B S S BB RERRRE R R SRR B ERBEERBERBERBEEES)
(% Main body of GETSTATS )
(FERER BB AR AR AR R R AR R ERR BRSPS SRR ER B BB RR A RN R R B R DR ERRBEBBRBRBRRRERS)

BEGIN
(#8R TRANSCEND «) (# Retain UNIT in memory -,
IF (P>K) THEN (¢ Initialize parameters *)
N: =K
ELSE
N:=P;
CALCSTATS; (# Calculate the statistics &)

GOTOXY(16,22)3

WRITE (’Done. Press any key to print results, *)s
GETOPTION(DPT) 3

ERASE (20,3) 3

PRINTHEADINGS;
PRINTSTATSS (# Print the statistics *)
END; (% End of GET CANCOR STATisticS #)
(BRBBRBRBRERRRREREREEREFRBE BB SR SRR RS R B R R R AR E SR BRS AR BB REBEERBRERND)

(® Initialization part of UNIT ®)
(SR BRERBBRBRBBERRBERERERRBEEERBSERFRERE R RS ERSRREETRRSERBEEREERAERERERES )

END.
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